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Abstract

The Geographic Information System-Transportation (GIS-T) ISTEA Management
Systems Server Net Prototype Pooled Fund Study represents the f~st national co-
operative effort in the transportation industry to address the management and
monitoring systems as well as the statewide and metropolitan transportation plan-
ning requirements of the Interrnodal Surface Transportation Efficiency Act of
1991 (ISTEA). The Study was initiated in November 1993 through the Alliance
for Transportation Research and under the leadership of the New Mexico State
Highway and Transportation Department. Sandia National Laboratories, an Alli-
ance partner, and Geographic Paradigm Computing, Inc. provided technical lead-
ership for the project.

In 1992, the Alliance for Transportation Research, the New Mexico State
Highway and Transportation Department, Sandia National Laboratories, and
Geographic Paradigm Computing, Inc., proposed a comprehensive research
agenda for GIS-T. That program outlined a national effort to synthesize new
transportation policy initiatives (e.g., management systems and Intelligent Trans-
portation Systems) with the GIS-T server net ideas contained in the NCHRP proj-
ect “Adaptation of GIS to Transportation.” After much consultation with state,
federal, and private interests, a project proposal based on this agenda was pre-
pared and resulted in this Study. The Geographic Information System-Transpor-
tation ISTEA Management Systems Server Net Prototype Pooled Fund Study
addresses common issues in applying GIS-T to transportation planning activities.

The general objective of the Study was to develop GIS-T server net prototypes
supporting the ISTEA requirements for transportation planning and management
and monitoring systems. This objective can be fifier qualified to:

Create integrated information system architectures and design require-
ments encompassing transportation planning activities and data.

Encourage the development of functional GIS-T server net prototypes.

Demonstrate multiple information systems implemented in a server net
environment.

This Study incorporated Information En&gineeringand Object-Oriented Analy-
sis methods to define integrated information systems. The Study consisted of

A three distinct but interrelated phases. Each phase emphasized a different aspect of
the research and involved teams with different complementary skills.

The System Architecture Phase (A) focused on defining an information sys-<’
tern architecture consistent with Federal Rules 450 and 500 of the ISTEA. This
Information Engineering-based architecture consiss of high level descriptions of
business processes, daa and their interactions. States can use this architecture as
the framework for integrated management systems development.

The Analysis and Design Phase (B) analyzed the information framework de-
-

fined in Phase (A) using the Object-Oriented Analysis methodology. An object



model was developed describing efficient and effective transportation planning —

that take into account four different perspectives simultaneously; physical, spatial,
functional, and temporal. Transportation systems and their components may be
inteewated and analyzed by thek physical characteristics, their location and prox- -/

imity to each other, the services they provide, and their relationships over time.
The object model currently meets the requirements of ISTEA but it is extensible
and can be adapted to provide the infrastructure planning necessary for military

.

logistics needs. ..

The Demonstration Phase (C) coordinated a set of exemplary demonstrations
illustrating the models developed in Phases (A) and (B). The Phase C study team,
and the public and private sector partners developed demonstrations for display at
the end of the study. .-
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GEOGRAPHICINFORMATIONSYSTEMS- TRANSPORTATION
IST&4MANAGEMENTSYSTEMS

SERVER-hZTPROTOTYPEPOOLEDFUNDSSTUDY

PIL4SEB- SYSTEM.4N.4L}7SISANDPRELIMINARYDESIGN

SUNIM4RYREPORT

June 19,1995

B.4CKGROFXD

The first phase (phase -4) of the GIS-T:ISTEA Pooled Fund Study developed a
comprehensive information fiarnework for States and Metropolitan Plaming
Or=@zations to use in multi-modal, rnuhi-jurisdictional transportation planning. This
itiormation tiework pro~-ides a high-level view of the activities, data and business
systems neces~ for tranqxn-tation planning consistent with the ISTEA and related
Federal Rules. This policy chiven framework provides a mechanism to coordinate all
aspeas of tranpmtion planning. It cream the groundwork for more detailed analysis
and information systems development to be conducted by individual agencies, the private
sector, and subsequent phasee of the Study. The Pooled Fund Study Steering Committee
accepted the iianwwork in -be, 1994 and authorized the Study Team to proceed with
Ph~- B. The Steering Committee fiuther directd that the Study Team concentrate on
analysis of tie Functionally Wgated Transportation System (FITS).

The Srudy Team subsequently met wlt.hrepresentatives from the private sector sponsors in
July, 1994 in order to cltifi- tie objectives, scope and deliverables of Phase B. Several
issues were resolved during tha session and have been incorporated into this Phase Plan:

1. TineTransportation Plannig Enterprise Model is an overall architectural specification
and NOT an info,nnation ~stem specificaliom Consequently, the first tasks of Phase B
\vere to fbcus on a de-tiled systems analysis of the Functionally Inte-grated
Transportation Business System ~S) defined in Phase A. Emphasis was to be placed
on further defining the problem domai~ ‘&atis, WEIAT data and operators are required
and not on HOJT tie me-i,ods should or will be implemented. System desi~ activities
in the later s&ues of Ph&= B were to be limited to the desi-a of demonstration objects
only, as opposed 10the desi-gnof a FITS information system.

2. Because tie .%-u@Team changed mahodologies horn Information Engineering to
Olject Oriented Analysis=mtorial maleriais will need to be developed and distributed
lo the Stu@ sponsors.

3. -~ mid-Phase re~iew activity was added to the Project Plan to allow States and
corporate sponsors to contribute lo L+e work in progress. This release of draft

9



specifications llrould allow system developers to move ahead with their individual
design initiatives.

The Mission of the Study Team for Phase B was defined as follows:

“Our mission is to pro~ide guidance to the transportation information systems
community by developing an Object Oriented information systems architecture for the
Functionally Integrated Transportation System (FITS).”

-.

SU~lM.4R~ OF RESEARCH .ACTIVT13
—

The Study Team began Phase B in Au-gust, 1994 by participating in a week-long training
come in Object Oriented .%nalysis conducted by the Advanced Concepts Center of
Mariin-Marietta Corporation. The purpose of the course ~vas to bring The entire Phase B
Team up to the saint basic Ie\relof understanding of object analysis before proceeding into
the Ischnical work.

The Phase B Team met for nine \vorking sessions, each typically one week long. A great
deal of additional tie was spent by the Team off line in preparing for the sessions,
add.wssing action iiems identified in the sessions, researching bac@ound material, and
documenting resuks.

Presentations ~o tie sponsom of the work in progress were made through an Interim
Release mailed in knuary, 1995 and at a special one-day session prior to the AASHTO
1S33% Management Systems Workshop in Kansas City, Missouri on Februa~ 25, 1995.
Re=dar monthly Sums Repori were also mailed to the sponsors.

The fia.1 results of ?iiase B were presented IOthe Steering Committee on April 1, 1995 at
Spaks: Nevada Tne Steering Committee confirmed that the work met their expectations
for Phase B and pro~ided _guidanceto the Study Team on Phase C.

Sb3fM4RYOF FPDJXGS

Pemctives

The key finding produced in Pimse B was that transporwion must be viewed from four
different perspectives simu.kamously to support efficient and effective transportation
planmin~

—

—
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0

#

0

0

Physical

What physical components exist that support transportation, and what are their
characteristics and condition?

Spatial

Where are the transportation components located, both geographically and linearly,
and what is their proximity and connectivity to other

Functional

N%at senices do components and systems provide in

Temporal

components?

meeting transportation needs?

HOWIdo the components and systems change over time?

hmgration across ihe four pmpectives may be achieved inciementallv. The first step of
Physical-Spatial inie-gration uses co-location as the strategy for corr~ating the physical
smtes of transporwion components (e.g., pavements, fixwres, bridges, etc.). Physical
components are combined into component systems based upon proximity and connectiviv.
Gee-graphic tiormzion Systems (GIS) are a logical technology to support this level of
integration because of their spatial foundation. A simplified translation of Physical-Spatial
inte+gition is rhat i~determines the state of “things” between “here and there.”

-. The second step toward comprehensive integration is the Spatial-Functional where
fimcdonal similariq- becomes the strategy for integrating performance. The performance
of components and systems is determined by specialized sets of services that provide for

d the movement of fkight or people between origins and destinations. Examples of sets of
specialized semices are those that mi.@ support recreation or the movement of oversize
vehicles. Demand is then combined according to function. In other words, this level of&\
in@ration determines the performance of “things” between “here and there.”

_ The final inie-gation step is Functional-Temporal where time becomes the strategy for
determining ~~hetheror not performance objectives are being met. While implementation
of thk step is the most challenging in the incremental integration approac~ this level may

<’ be simply desctibed .Mdetemnining the change in “things” over time between “here and
rhere.”

& Evaluation of’Obieci Oriented h4ethodology

.4 Secondaty: bui si-tifican~ finding of Phase B is that Object Oriented Analysis proved*
exzremely helpfil in clearly analyzing the problems involved in moving the Phase A
itiormation a~chii=~re into

A
prelimina~ design. It was equally helpful, and quile
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powerful,’ in modeling the solutions to those problems. The key elements of object
modeling that proved so useful are:

o Encapsulation

Defined objects package together procedures with its corresponding data. For example:
a bridge elemem object might combine its condition with the method that is used to
m~ure that condition.

o Inheritance

I-karchical classes of objects allow lower level classes to “inherit” the methods and
characterkics used by higher level classes. For example, the high level object
“~wcture” rnigh~hm’e an attribute called “Date of original construction” ~vhich \\’ould
be li-dxxkd by ihe lower level “bridge” or “retaining \\’all” objects ~vithout having to be
re~amd. as an ariiribute~~tithinthose objects.

o Cornplexi~ hfan~ement

By using encapsulatio~ inheritance, and additional object techniques such as the
abilities to UR abstract classes of objects and 10 “nest” objects within objects,
ot.kwise exrernely complex environments may be modeled without the model
cMapsing from unmanag-~ble detail or convoluted internal relationships. Decision
su?xx-I systems are examples of this kind of complexity.

The object modeling software selected by the Study Team for use in Phase B, OMTOOIby
Rumtimgi et al., \+-a.sfound to be adequate to support the Rumbaugh Object Modeling
Teckique. T& OMTool does a good job of technical documentation; however, it is
deficuh to turn tie reports into a document immediately useful to domain experts. The
developers of O.MTOO1have recently announced that it WN be replaced by a more robust
objet: modeling tool in mid-1995. A recent Sandia hTational Laboratones survey revealed
that here are now 2 si=tificant number of CASE tools supporting the Object Oriented
.Medmdolog and specifically the Rumbaugh Object Modeling Technique notation.

----

. .

.

The object approach allowed Team B to develop insights which would not have been
IXXSW if traditional information engineering methodologies had been used. The idea of
~he “mmplex- objerx for managing both physical and functional systems is one of those
insigfi~.

—

SLM3L4R}’ OF CHALLENGES

While -&eStu@ Team did not uncover insurmountable technical obstacles to moving these
ideas fon~’ardinto proio~Ting there are definitely challenges associated with the results.

12
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These are identified below and grouped according to increasing levels of challenge. The
terms used are ansistent with the names of objects in the Phase B Model.

S~atial Intimation

o

0

0

0

0

0

Reference sites and sections by a specific linear reference method to a specific linear
network then to at least one cartographic base

Support the derivation of the atibutes of one component from the characteristics of
spatially coincident components (e.g., ride derived from pavement condition and tral%c
volume for a paiicular location)

Derive stistid profiles based on topologic relationships

Support route concunency (two or more maversals in the same system sharing the same
transport link) and aliasing (two or more traversals in different systems sharing the
wne transport link)

Support non-corniguous routes

Support the intersection of sites and sites as well as sites and sections (e.g., crashes and
nil crossings, crashes and traffic sections)

Fun~m-onalInttwration

o

0

0

0

0

0

Connect sizes, seetions, and routes to form networks or systems based on a transport
function (e.g., imerrnodal assembly)

Given an or-i-ginand destination for a transport functio% determine all possible
reversals through a network

Given a tmversal: determine the cost of using that traversal given
parameters or a cost fiction. Also, determine the lowest-cost traversal

Given toml movement through a transport system, allocate the total
individual compments based on component capacities

user-supplied

movement to

Support subsystems (e.g., subletting a state highway system into regions or municipal
areas) and supersystems (e.g., assembling highway components of commuter systems
and recreation qstems into a total highway system)

Inte=mte reference networks with non-linear features such as planning regions,
en~tironmentalareas, land use areas, demo-~aphic areas, etc.

13



Temrmral Inte~a~ion

o

0

0

0

0

0

0

0

Maintain multiple experiences for each transportation component. Given any state,
components must reveal the times they were in that state. Given a time, components
must reveal their state

hfainain tempoml co~istency. At any given time, fl transportation components must

k able to reveal their state

W.intain temporal coincidence. Objects may reveal themselves at a given time only
\\Aen they exist at that time

Support time-series analyses on the experiences of a transportation component over its
~Y%pan

Support transfoirning evems into transpofiation component experiences

\f.aintain trarqxmation systems over time or recreate the same transportation sy~em~’y
= different ~imes (as in assessing the results of hypothetical treatments)

Support moving a transportation component backward or fonvard through chains of
experiences to reveal its state. This implies the support of valid time (present) as well
L<planning time (past and future)

Support subsetting of uportation components by time interval (e.g., idenhfi all
abandoned railroads from 1970-1995)

Linz7 referencirw

o

0

0

0

0

Support association of a single linear reference method with a single geo_gaphic
~~]ution

SuDport associating a single lin=tar reference method with multiple geo-mpk”c.
~olutions

Support associating multiple linear references with a single geographic resolution

Swport associating multiple linear references with multiple geo-maphic resolutions. An
=&nple of this would be to support simultaneous access to accident data at 1:100,00
-xale using rouvdmile point and accident data at 1:200 scale using intersection~offset

Support for exleinsibili~; i.e., adding new linear reference methods or new geo-grapkic
-lutio~< should not entail changing the software

—

—

—

—

—

—

-.
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Comdexes

0

0

0

0

0

0

Support a single-spectrum data container without concern for data modification or
component validation. Given a location interval, the container must return component
information for that internal that includes geographic extent and value

Sup~rt adding (validating) new components and deleting (invalidating) existing
components

Support linear resectioning based on new data and marking old (revised) sections as
invalid

Support time as another spectrum. This must include both sectioning and membership
of sections and components as a function of time

Support flexible linear referencing in the complex. For example, allow for
implementing two different complexes using two different linear references, or
implementing a single complex using two or more linear references

Pro~ide experience processing within the complex

Time and Emerience

o

0

0

GRen a specific transportation component, define different allowable experiences for
that transportation component. Given a specific transportation componen~ apply an
ex~rience to that transportation component

Given a transportation component initial state and a sequence of allowable
experiences, show the transportation component state a.iler the application of each
experience

Roll back throug@ past experiences and show the transportation component states
before and after each experience

Encapsulation of kzacv Svstems

o Identifi the best approaches
multi-perspective model

to transitioning from existing systems 10 the ne~v

o Identi& the level of resources in terms of people, time, training, and budget tha~will be
iequlred to make the transition

.
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Desire of an Organization-specific Version of the Model

o Identi& the transportation components, systems, complexes and am”butes and methods
I.hatare appropriate for a specific organization —

Simultaneous Time/Space TODO1OD’ Mana~ement

0 k4aintain topologic relationships in both space and time simultaneously for all pairs of
objects in the database. Approaches:
(1) Maintain the relationships explicitly and persistently in the database
P) Maintain the relationships through a combina~ion of explici~ and implici~.-

representations
(3) Dynamically determine the relationships

o Support viewing space as a subset of time and systems M subse~ of space

PIaruiirwWorkbench Ca~abilities

—

---

0 Component Management:
(1) Add/remove sites (accounting for time)
(2) Add/remove sections (accounting for time)
(3) .4dd experiences

(~) Aggegate/remove components in component ~OUPS (e.g., N components of
Bridge 204)

(5) Determine state of component

o Complex h4anagement:

(1) .4ddkemove/modifj components in a complex
(2) Establish reporting methods for complexes (e.g., compute average values over

multiple sections)

o System Man~~ement
(1) Select complexes and systems
(2) Establish multi-specmal measures
(S) Allo~te tiave] demand
(4) Determine state of systems
;5) Evaluate performance of systems
~6) Determine need of systems

o Scenario Management:

(1) hTamea scenario
(2) Add experiences to a scenario
(3) Remove experiences from a scenario

L

—
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0 Planning
(1) Select a plaming scenario
(2) Establish Workbench initial time
(3) Establish view of data
(4) Establish Workbench
(5) Establish Workbench

DEFINITIONS

Complex

time step(s)
geographic planning area

A collection of interconnected transportation components. Complexes are used to mana~e
gTOUpsof components, i.e., act as “containers.” They are the prim~ mechanism for
determining multi component performance, e.g., pavement sections may collaborate wilh
the trafilc sec~ion complex.

Component
An object regarded as part of a transportation system.

Component System
A transportation system composed of transportation elements.

Element
My transportation related object that affects or monitors the availability, quality or
pefiormance of transportation functions or services.

Event
An isolated instant in time. An event is said to occur at rime “t” if ii occurs at any time
during the chronon represented by “t.”

Experience
An event participated in. Si=tificant experiences are those that change object states.

Geographic Planning .4rea
A set of spatial objects that represent the location of a planning area zusome cartoemphic
scale and resolution.

Goal
A specific, measurable pefiormance target of a tansportmion objecrive.

Intermodal System
An ordered set of transportation components from more than one mode or means of
transportation.

. 17



Linear references
The location of a site relative to a traversal in some system. A linear reference object is a
container of linear locations represented by traversals and their reference point sites.

Need
The difference between the pefiormance of a transpo~tion
goal.

Objective
A statement of direction and ex~ent for the availabilig-,
transportation.

Performance
The functional effectiveness of a lransponation component.

Planning E\~ent

system and a transportation

quali~ or performance of

A unit of planning activity that, \;’hen complete, leaves dm enwprk in a consistent state.

Planning Region
h entire planning area, usually either a metropolitan planning region or stata~ide region

Planning Scenario
A hypothesized chain of experiences.

Planning l$70rjibench
The planning workbench is the mechanism for accessing - through a
interface - all of the objects defined by the transponmion planning
architecture.

single: consistent

—

—

—

—

—

business systems

Site
A transportation component that exists or occurs at a specific place.

Reference Network
A tie of reference, or datum, used to con~ol Iinear locations. The reference network is
used for both field locations and data base representations of hose locations.

Section
A lin”~ portion of a transportation system or its com~nms defined as the portion of the
com.pnent 1ocated between two sites.

State
A condition of being defined by constant am”butes and link relahonships. -4 state can be
thought of as a portion of time between events. A State \\-ith no end state is current when
valid time equals system time.

.

.

. .

—

—

—
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Transport System
A transport system is an ordered collection of transportation components seining a
transportation f~ction in SUppOrtof transportation objectives. These systems can be single

mode (e.g., highway systems), multimodal (e.g., public mmsportation buses plus light rail),
or interrnodal (e.g., freight or passenger based). l%e def~uh nansport system consists of all
transportation choices within a predetermined region.

Transportation System
An ordered set of transportation components.

Travel Demand
The actual or latent movement of people or &eight between two points for a specific

p~se. Each trip (or ag~egation of trips) is ch~cteiizd by mode choice.
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GEOGRAPHICINFORMATIONSYSTEMS- TIWIWPORTATION
ISTEA MANAGEMENT SYSTEMS

SERVER NET PROTOTYPE POOLED FUND STUDY

PHASE B PROJECT PLAN

September 15, 1994

BACKGROUND

The first Phase of this Pooled Fund Study, sponsored by the

● USFederal Highway Adrninistratioq
● US Federal Transit Admir&tratioL
● Sandia National Laboratories,
● 40 State Departments of Transportation
● District of Columbia and
● nine private sector companies,

has developed a comprehensive idormation fimnework for States and Metropolitan Planning
Organizations to use in muhi-jurisdictio~ multi-modal transportation planning. This framework
consists of a set of information models incorporating the Intermodal Surhe Transportation
Efficiency Act of 1991 (ISTEA) requirements for statewide and metropolitan planning activities
(23 CFR 450) plus the requirements for seven management and monitoring systems (23 CFR
500):

● highway pavement
● bridges,
● highway safety,
● traffic congestion
● public transportation fiwilitiesand equipment
● interrnodal transportation facilities and systems and
● traflic monitoring for highways.

The tiormation &unework developed in Phase A provides a high level view of the activities,
&.@ and business systems necessary for multi-jurisdictio~ multi-modal transportation planning
consistent with the ISTEA and related Federal Rules. This policy driven framework provides a
mechanism to coordinate all aspects of transportation planning. It creates the groundwork for
more detailed analysis and information systems development to be conducted by individual
agencies, the private sector and subsequent phases of the Study. The fiarnework is inherently
flexible and can be adapted to a wide range of individual implementation and operational choices
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Phase B Project Plan September 15, 1994

across all organizations involved in transportation planning activities. The Pooled Fund Study
Steering Committee accepted the fh.rnework in June 1994 and authorized the Study Team to
proceed with Phase B.

The Study Team subsequently met with representatives born the private sector sponsors in July,
1994 in order to ckifj the objectives, scope and deliverables of Phase B. Several issues were
resolved during that session and have been incorporated into this Phase Plan:

1. The Transportation Planning enterprise model is a overd architectural specification
and NOT an tiorrnation system specdkation. Consequently, the first tasks in Phase B
will focus on a detailed systems analysisof tie Functionally Integrated Transportation
Business System (FITS) defined in Phase A Emphask will be placed on fimther defining
the problem domain. That is, WHAT data and operators are required and not on HOW
the methods will or should be implemented. System design activities in the later stages of
Phase B will be Iimited to the design of demonstration objects only, as opposed to the
design of a FITS tionnation system.

2. Because the Team is chamjng methodologies (from Information Engineering to
Object Oriented Development), tutorial materials will need to be developed and
distributed to the Study sponsors.

3. A mid-Phase review activity has been added to the project plan to allow States and
corporate sponsors to contribute to the work in progress. This release of draft
specifications will allow systems developers to move ahead with their individual design
initiatives. In addition to this release, work in progress materials will be posted in an
Internet anonymous flp space. Access information will be provided when available.

MISSION:

Our mission is to provide guidance to the transportation idormation systems community by
developing an Object Oriented inilormationsystems architwture for the Functionally Integrated
Transportation System (FITS).

.

.

.

-./

.

OBJECTIVES:

The objectives of this Phase are to:

1. AnaIyze and define the fictional and data requirements for FITS.

2. Develop a preiirn.irmy design of the Phase C demonstration that illustrates some of the
principles, methods, requirements and architectures developed in Phases A and B of this Study.
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3. Evaluate the effectiveness of using an Object Oriented Development methodology in the
analysis and design of geographically based transportation information systems.

4. Transfer knowledge and experience about Object Oriented Development to the Study
sponsors.

SCOPE:

As directed by the Steering Committee, Phase B will focus on analyzing itiormation system
requirements for FITS (Attachment A). FITS encompasses those activities and data that create
and maintain fictionally derived transpotion system$ determine demand for the services
provided by each syste~ and assess the pefiormance of each system relative to the objectives and
goals established for these setices.

The FITS system manages the invento~ of all transportation facilities and services, where these
components are fictionally, geographically and temporally related. These facilities and services
are organized into unique, dedicated systems delivering specific transportation services (e.g.,
&aflic carrying load bearing employer access, km-to-market access, asset service life) in
response to social policies, objectives and goals. Each of these transportation systems
experiences current and projected demand for servi-, each is a.fi%ctedby this demand. The
FITS system manages both the demand for semice and the petiormance of the systems
responding to this demand.

Phase B will not emphasize the system desi.m objects involved with dialog management, security,
message handliig or other production issues. It is also outside the scope of this Phase to identi&
or design the specific methods necessary to implement the transportation system travel demand
operators (i.e., trip generatio~ trip distribution modal split and tra.flit assignment).

DELIVERABLES:

1. FITS ANALYSIS

a. Problem Statement (especially as it relates to FITS) defining fictional requirements
w

and architectural requirements including implementation standards recommendations.

b. An Object model ident@ing pertinent modules (intermediate packaging units for,J
complexity management) containing object classes and operators derived from the Phase
A enterprise model. Attributes and operators of all superclasses will be derived and
documented. Examples of some subordinate classes will be developed.*

.-

-
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c. A Dynamic Model consisting of a collection of state diagrams representing the behavior
of instances of an object class with respect to a sequence of events. State diagrams for all
superclasses will be derived and dommented.

d. A Functional Model identifyingthe major data transformations, especially a:sthey relate
to FITS.

2. A Demonstration Preliminary Design that may include examples of specific methods, user
i.nterfhceprototypes, or system messages.

3. An evaluation of the Object Oriented Analysis and Design methods used in this Phase. —

4. A Tutorial on Object Oriented Analysisand Design usiig OMT.

5. A set of recommendations concerning the remainder of the Study.

Note: Phase B will liOTdeliver a FITS tiorrnation system design. This decision was made at the
June 1994 meeting of the Steering Committee policy and reafhned at the vendor’s workshop

—

PROJECTSCHEDULE:

A detailed Phase Schedule is included as Attachment B. Phase B Activities will begin August
1994 and will be completed by mid Januay 1995. Prehmi.naryresults of the analysis will be
distributed to the Steering Committee in early November for review and revision. A second
interim Steering Committee meeting is scheduled for the end of February 1995.

ASSUMPTIONS:

1- The Linear Location data model developed during the National Cooperative Highway
Research Program Project 20-27 Workshop on Linear Location Reference Systems - August
1994, wilI be reviewed and incorporated into the FITS mode~ as appropriate.

2. The mid-Phase analysis review opportunity will result in refinements to the analysis, rather
than a si@&a.nt change of direction.

DEFINITIONS

Framework - An enterprise wide tiorrnation architecture consisting of formal models of dat%
activity and their interaction.

Information Engineering - The enterprise-wide application of a formal and structured

.-.-,
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c. A Dynamic Model consisting of a collection of state diagrams representing the behavior
of instances of an object class with respect to a sequence of events. State diagrams for all
superclasses will be derived and dommented.
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Phase B Project Plan Septenlber 15, 1994

methodology for defining and implementing information systems which derive directly from the
enterprises’s objectives. Source: James Martin.

Wormation System- The combination of Mormation Technology, daa business procedures and
people applied to a business Iimctioz processor activi~.

Mormation Technology - Computer hardware, sofhvare and technical staff necessa~ to develop,
implement, maintain and operate i&ormation systems.

Management System - A systematic process, designed to assist decision makers in selecting cost-
effkct.ivestrategies/actions to improve tie efficiency and tiety o~ and protect the investment in,
the nation’s inhtructure. A management system includes: Identification of performance
measures; data collection and analysis; determination of needs, evaluation and selection of
appropriate strategies/actions to address the needs, and evaluation of the effectiveness of the
implemented St.rategiedactions. Source: DOT 49 CFR Parts 500 and 626 Management and
Monitoring System, Interim Final Rule.

Object Modeling Technique (OMT) -An Object Oriented Development methodology developed
by J- Rumbaugh et. al.

Object Oriented Development - An approach to (information) systems development in which each
component represents an object in the real world. These objects are encapsulated with attributes
that describe the objec~ plus possible actions that can be taken upon the object and its attributes.
Source: Stephen Montgomery, Object OrientedInformation Engineering.

REFERENCES:

Sections 1024, 1025, 1034 and 3012 of the Intermodal Surface Transportation Efficiency Act of
1991 (ISTEA), Pub. L. 102-240, 105 Stat. 1914, 1977 amended Title 23, USC.

Geographic Normation System-Transportation ISTEA Management Systems Server Net
Prototype Pooled Fund Study Proposal and Project Plaq November 1993.

Geographic Information System - Transportation ISTEA Management Systems Server Net
Prototype Pooled Fund Study Phase A Summary Report, June 1994.

Rumbaugk James, Micheal B1~ Wfiam Premerkmi, Frederick Eddy and WNiam Lorenson
Object-OrientedMoWing andDetign (englewood ClifR, NJ: Prentice Hall) 1991.
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1.0 Introduction

Objsc Orimcd Tutorial Wfsion 1.0

—

1.1 Tutorial Scope

fi tutoti presents an introduction to object-cxiented (00) tdmology. The goal is to
provide the readw with enough knowledge about 00 so that the results of Phase B of the
GIS-T Pooled Fund Study can be understood and usai by the study sponsors.

.

1.2 Intended Audience

— The intended audience for this tutorial is the study sponsors. The sponsors consist of both
software system developer and transportation planners.

,---

n

13 lleiated Reading and Training

The Advanced Concepts Center at Mardn Marietta offers several OMT classes. Team B
members took Object-Oriented halysis in S/94. This course is best suited for system
developers. Call 1-800-438-7246 for further information about other classes and sched-
ules.

The references section contains an annotated list of references. The following table summ-
arizes the references, and suggests a road.map,where appropriate, for further m.ding.
The additional reading, with seveml exceptions, aren’t necessary to understand the Phase
B results.

TABLE1.AdditionalReadiag

.

—

.

IIlion1 I I II

ReadrhisSemnd.ifyou’Ienew tom. ExcelkW evegtmdy [tayl]

*Potifmf+@3b&md~of~-
well ilhlss- ~e$ @cJcx=&” (-12 W

Ovelview Ofoo methodologies developer [~1
Exec&veoverviewof00 methodologies ~~ WI

planner I
I00 tool support developer I?lal-mwl

DerailsmlOMT develop [rumb91]

ILatest MO on00 andvendors I developer limp). [objl
Directoryof Oo-relatedlangges,mnpnies,cOn- I developer rioop]
suitingfirms,products.services,... I I

Anotberoo rlUOYM-wnUiIled iaseclion2 I everybody [saif94J

—
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2.0 Background

2.1 Motivation for Object Oriented Methodology

The focus of Phase B of the GIS-T Pookd Fund Study is the Functionally Integrated
Transportation System (FITS). FITS maintains the basic inventory of transportation tia-
structure and the functional transportations ysrems as defined by policy objectives.l The
reasons for using an object oriented approach are:

. Natural Description: The components making up this system are easily described as
objects with associated operations and functionality.

. Flexibility: The GIS-T ISTEA Management System must be adaptable to any transport-
ation pkrming orgtition, be adaptable across many technologies, and maintain its
policy chiven nature. Object oriented technology provides this flexibility. The tion
on Key 00 Concepts provides more dew on how m level of flexibility is atraind

. Reuse Other Work: Other wok such as the resulting model out of the Linear Refer-
ence Workshop and the [saif94) mode~ a be incorporated more easily as both models
are described using 00 techniques.

2.2 Motivation for Object Modeling Technique (OMT)

There are approximately 23 different varieties of object-oriented approaches, each of
which differs in descriptive suppofi There are two main reasons why OMT was chosem

. Descriptive Power: [mona92] and [harm94] compare the OOAD methdologi~ and
list OMT as one of the richest in d==criptive power and comprehensive support for
large-scale projects.

● TOO1Suppo~ -94] indic.axx that OMT has the widest tool support.

2.3 lmpIicatioris for Phase A Work

Phase A work was described using Information Engineering @ZF).The mmsformation
from IEF to an OMT description is relatively st=ightforwara since the models in the IEF
methodology are a subset of the three mtiels which are used in the OMT methodology.
The cm-respondent between views in the IEF and OMT models will be pointed out in the
Object-O&wz.tkdAnnlysis/Design ~tiom

1. &is@4],page6.

.

—
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.

—

3.0 Object Oriented Analysis/Design

3.1 Introduction

Analysis or Design??

The distinction between analysis and design can be blumd. Analysis deals with problem
definition - it addresses WHAT. Design focuses on the solution definition - more details
about WHAT and HOW. Some of the HOW facets include intexfa=, resource, contro~
data structures, and algorithms.

To answer the question posed in the heading for this section, BOTH! Phase B will include
a more detded analysis of FITS and a prel.imimy design of the Phase C demonstration
using OMT.

3.2 Key 00 Concepts

There are several key ideas that form the foundation of 00 technology. These ideas aren’t
neuxsarily unique to 00 methodologies, but are well supported by 00.

3.2.1 Abstraction

Abstraction is a way to dezdwith wmplexi~. This concept permits concatrahon on a
problem at some general level of detail, and Qnoring details which aren’t at that level of
generalization. Each level of detail is known as a level of abstraction. Let’s consider road-
ways. Figure 1 shows an overall picture of the roadway network. Each roadway is repre-
sented as a he, and the engineering details of each segment are unnecessary for this high
level view. This is at a higher level of abstraction than the engineering view of the road-
way shown in Figure 2.
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Figure 1: Overall Viewof Rx@vay Network t
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Each phase in the soifmvaredevelopment Ii&cycle specifies further detail, and is thus a
lower level of abstraction. Modem progr~ i g languages ~ieally provide some data

32
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abstraction capability. Fewer provide functionality abstraction. 00 teclmology provides
both data and functionfity abstractions.

/,

J’
L

f

; /!- “’
Figure 2: Engineering Viewof Roadways

In 00 methodology, an object is an abstraction of a thing in the problem domain
(described during analysis) or the solution domain (part of design specification). An object
can be physical, e.g. the Rio Grande bridge in Albuquerque, m or something less tarwj-

33



ble like Objective from the Phase A study. AU objects have an identiry and are distingukh-
able from one another.1 For example, two sections of pavement may look identical, but are
separate. A higher level of abstraction is a class, which is a set of objects with behavior,
at.&ibutesand relationships in common.

3.2.2Encapsulafion

This concept is also known as information hiding. This means that internal details of some
entity (object in 00 terms) are hidden born outside scrufiy and can be reused by refer-
encing that entity. This is another approach to managing complexity. k 00 technology, an
object contains data (i.e. the attributes and values that define an object), and functions
(operations that change the object’s attributes) and other relevant information (e.g. other
objects in the case of an object composed of other objects) in a package, or encapsula~
this information Encapsulation allows a function to take different forms in different
objtzts, which is known as polymorphism. For example, the fiction “~ve” is ~erent
for cars with automatic versus standard transmissions, which is again different from a trac-
tor trailer. Then to “drive” these vehicles, ~ the user needs to specify born an 00 s@d-
point mi-@tbe speed and direction, not the operational chiving details. See Figure 3 for a
gene.d example of a motor vehicIe object The motor vehicle &@ shown in the int~fior
circle, is changed by the functions in the outer square.

1. [mUlb911,page22.
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functions

I L..- I

1horse
power

Figure 3: Motor Vehicle Object

data

3.23 Inheritance

The object class hierarchy allows attributes, behavior and relationships to be shared by
membe,mof the hierarchy. For example, the motor vehicle object represents a class of
objects which sh~e the common atibutes and functions shown in Figure 3. Some typical
members of the class might include an automtic transmission car, standard transmission
car, and the tractor trailer. Classes within the same hierarchy can have behavio& that are
cus-i.mized for each class within that hierarchy. As discussed in the previous section, this
is lmown as poiynwrphism. The “drive”function is diffaent for each of the types of motor
vehicles.
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3.3 Three OMT Models

OMT describes a system using three models. Each of these models provides a different
per.speztive on the system being modeled. These models cross-reference each other. Each
model will be described in subsequent chapters of this tutorial.

Object hfodel - explains the structure of the objects and their relationships to other
objects. The object structure includes the attributes and operations that mcdify

—

those functions.

D-ynamic ?vlodel - describes the conrrol part of tie system. This m~el is specified by a
—

smze machine, which is simply a ~aph containing object mazes (shown as nodes)
and nmvenwu benveen swes (shown as arrows) caused by evenr.s.The state
mchine can also be expressed as a table.

Functional Model - specifk how data is ch~ged ti the system. This model is described
by a dasa$ow diagram which is a graph contain.ingprvcesses (shown as nodes)
that work on the dara (shown as arTows)as it flows through the system.

—

—

The IEF accvity and data models from Phase A corresponds to the OMT object model.
The IEF business systems model corresponds to the functional decomposition of the OMT
model intt modules, which serves to manage complefi~. This concept will be described
later in the mtOriaL

—
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4.0 13ibliography

m 4.1 Books, Reports, and Articles

&$st94]
.

[harm94]

[mom292]

—

[rumb91]

--,.,

[Saiw]

—
[tayl]

VersionI.0

Geographic Information Systems-Transpormion ISTEA Management Sys-
tems Sewer-Ne~ Prototype Pooled Fund Smdy - Phase A Sys$emArchitecture
Summary Report, 7/12194.This is the output from the Phase A study. Read
section 1 to gain a basic understanding of the system architecture. The rest of
the report contains the detailed IEF model, which is more useful for system
developers.

P. Harmon editor, Objecl-Oriented Waregies, monthly newsletter for manag-
ers and developers of 00 systems, vol. 4, # 5, 5/94. This is one of the over-
view articles on 00. Contains a comparison of methodologies. Read this to
gain an understanding of tool support. More of an executive ovefiew than
[mona92].

D. lvlona~chi, G. Puhr, A Research Typologyfor Object-Orien~ed Analysis
and Design, CACN vol. 35, W, 9/92. Veiy nice ireatment on the vatious 00
methodologies. May be more useful for system developers. Read @arIn94]
for more of an executive ovemiew.

J. Rumbaugh et al, ObjecI-Oriented Modeling and Design, G.E. Research
and Development Center, Prentice M 1991, ISBN O-13-11O439-X. This is
rhe definitive source on OMT. Read this if you’re wearing your developer’s
hat.

Spatial Archive and Iruerchange Formar: Formal Definition, British Cohun-
bia Specifications and GuideIi.nesfor Geornatics, vol. 1,4194. Contains an
00 tutorial section.

Taylor, Object Oriented Techniology:A Manager’s Guide, ISBN O-201-
56358-4. This contains a good executive ovtiew on 001. -

—

4Q Periodicals

[ioop] Internmional Objec$-OrienredProgramming Direczo~, SIGS pub~cations.
Contains a directo~ of 00-related languages, consulting firms, products,
book lis~ events, articles and case smd.ies.

~oo;] Journal of Object-Orienled Programnu”ng,SIGS Publications. Contains lat-
est thinking/advice on 00, and vendor information.

[obj] Objecr Magazine, SIGS Publications. Contains 00 articles and vendor infor-
mation.—

—
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5.0 G1ossary

abstraction - Concentration on a problem at some general level of detail and ignoring
details which aren’t at that level of generalization.

behavior - Operational characttxi.sties. See operation.

class - A set of objects with behavior, attributes and relationships in common.

class hierarchy - A hierarchy of classes. See class.

encapsulation - Hiding the intend details - also known as information hiding-

FITS - Functionally Integrated Transportation System

GIST - GeographicInformation System - Transportation

D3F - Information Engineering Facility

ISTEA - Inter-modalSurface Transportdon Efficiency Act - legislation passed in 1991.

inheritance - Attributes, behavior and relationships are shared by members of the object
class hierarchy.

method - Implementation of an opa-ation. See operation-

OMT- Object Modeling Technique

00- Object-oriental

object - Abstraction of a thing in the problem domain or the solution domain.

operation - k action that an object pezforms or is subject to.1

Phase A - First phase of the GIS-T ISTEA Management Systems Pooled Fund-Study.

Phase B - S~ond phase of tbe GJS-T ISTEA Management Systems Pooled Fund Smdy.

Phase C - Third phase of the GIS-T ISTEA Management Systems Pooled Fund Stu~y
i

polymorphism - An operator may behave differently across classes - e.g. the ptit 0~-

tor is different for graphics vs. text.

Team A - Personnel working on the Phase A study.

Tka.m B - Personnel working on the Phase B study,

1. [nmlb91].page2.
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Chapter 2: The Object Model

1.0 Introduction

—

Vcsicc 1.0

The obect model is the first OMT model built in the 00 analysis/design process. This
model explains a system’s structure by showing

● the system’s objects

. the object’s relationships to each other

● amibutes (data) and operations with each object class

l%is chapter discusses only the concepts needed to understand the FITS object model.
Refer to [rumb91] for a more complete description of the OMT method.

—

—
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2.0 Basic Concepts

2.1 Objects and CIasses

Recall from the previous chapter

Obj=a G-imtcd Tmrial VCsi m I.0

Wan objec~is an id% abstraction or somet.hiwzthat’s

—

meaningful in the system’s context. Objects are typically nouns in the problem sti”m~~n~
document. There is no one right way to represent the problem. Each object can be
uniqueIy idendfied. For example, two bridges may have identical superstructi~, deeks
and substructures, but are still individual instanos A class is a higher level of abstraction,
which represents a set of objects with operadons, attributes and relationships in common.

An object model is shown graphically in an object diagram. An example of a ckss and
some objects representing instances of that class are shown in the diagram in Figure l.l —

.

—

Figure 1: ExampIe of class and objects

2.2 At@ibutes and Operations

Each object has attribuas thai define i$ and operations that mcdi@ those attributes Figure
2 shows how attributes and opemtions are represented in a diagram for the motor vehicle
class from chapter L At&ibutes are in the section below the class or object name, and
operations are in the last section under attzibu~. —

—

—

MoW Whide Class

p level —
vehicle type

diredion
color

horse prover
—

● doors

speed

2 —

Sfa?l

drive

Figure 2: Example of class diagram with attributes and operations

1. Au dhgramsarege.nerad withOhfhol. ths PC-basedwxsionofOhlT. .
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2.3 Relationships

VCnicm 1.0

A relationship is some type of meaningful connection between object classes or instances.
For example, Tm_System is-impacled-by Tm_Sys_Travel_hmd, where is-zkpacled-
by is the named relationshi.p M relationship is shown graphically in the following figure
by a line annotated &th the relationship name. A relationship can be “read” from the
graphic in both directions, although it is nommlly stated directionally. Reading the rela-
tionship illustrated in figure 3 in the opposite direction would be: Tm_Sys_Travel_De-
mand impacls Tm_System.

1===1
J function I

IS IMPACTED BY

‘{
*

Tm_S ys_TfaveI_Demand

Figure 3: Relationship between Object CktSSeS

[rumb91] disdnguish=s relationships be~een object classes and object instances. A
arsociasi”onis a relationship between classes, where a link is a relationship between
instances. The rest of this tutorial will use the general term relationship. Whwe object
classes and instances are ~kal.ly nouns in problem statement documents, relationships
are verbs.

2.3.1 Multipliaty

iUuhiplici~ indicates the number of instances that one class maybe in a relationship with
a single instanw of another associated class. The default multiplicity is “one-to-one”, rhat
is one instance in one class is related to one instance in the other class. The curious reader
may have noticed the solid dot on the relationship line by the Tm_Sys_Travel_Demand
class in figure 3. This means that many (zero or more) demands can impact one transportat-
ion system (a “many-m-one” relationship).

23.2 Generalization

Generalizcuion is the relationship between a class and one or more specific versions of that
class - “a-kind*f” relationship. The more general class is called the superclass, and the

—
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specific versions are known as subcias.se.s.A example of a small class hierarchy from the
Transportation System module (module will be defind shortly) is shown in figure 4. Tm_-
System is the supaclass with respect to its subclasses made up of Impact_Funct_Tm_Sys-
tern, MobiLity_Funct_Tm_Sys and Srvc_Ltie_Funct_Tm_S ys.

—

—

—

—

T —

I —
lmpact_Fnct_Tm_Spt- ] fiiobiI@_Fnct_Tm_Sys Srvc_Iife_Fnti_Tm_Sys

I
-

Figure 4: Generalization Example

—

The opmwions and atnibute.s of a superclass are Mental by its subclasses. Each subclass
can have its own spedic attributes and operations as well.

2.3.3 Aggregation

Aggregation is another speciaI relationship - “a-part-of”. This rqmsents the mmponents’
relationship to the object corresponding to the whole assembIy, e.g- a bridge’s supers~c-
ture, deck and substiucmre components to the bridge. Figure 5 shows an example of an
aggregation notion in OMT. Properties (attributes and operations) of the assembly may
pass down to rhe components, with changes as required.

42
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.

am

F 1 I 1

—

Tm_System Tm_System_Component
INCLUDES

—

—

Figure 5: Aggregation Example

2.3.4 Link Attribute

A relationship can have one or more ath-ibutes associated with that relationship- Recall
from an earliff salon that a link is an instance of a relationship. Therefore, a link
attribute is 8 relationship instan= that has an attribute. The attributes of that relationship
can be mmbincxl into a class rather than contained in one of the classes in that relation-
ship. Figure 6 shows how a link attribute is represented in the information model. Sys-
tem_State is the link atrribute object.

—

—

—

—
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—

Tm_System Tm_System_Component

fund-on
INCLUDES

‘‘d

System_St2te

need

Figure 6: Link Attribute Example

2.4 Complexity Management

Complexi~ management is cruci.alin modeling a complex system. It supports group~g
the model logically into Merent views or subgroups.

Module is a form of structural mmpkxity xnamzgementin OMT. Classes and relationships
are -~ouped zogetk to represent a pankular view of the system. There should be more
relaricmsh_@within a module than kveen md.k.s. The FITS modules identified so far
include the Global ModeL Transportation Syste~ Transposition System ComponenL and
Topologic.rd/Geographic Model.

A ckss may appear in several modules. This is the way that modules are bound together.
Team B cak this a soclq and this allows other inforndon models to be essentially
“PIu=d hi” the ~ model, e.g. 2 sp&4 object model (SDTS or WIIF).

—

.—

—

.

—

—

—

—

.-.

—

—

—

—

2.5 Test Scenarios
—

S~n.arios w~-e prepared which represent gpical uses of the system being modeled. The

scetios are useful in a number of ti”ffent w2ys: —

● adding detail: May suggest atibu+= and opcxarions, which tests the current class hier-
2rchy structure.

44
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—

—

—

—

—

extending the model: May point out missing objects and relationships.

regress ‘on testing: H the information model changes, the model must still support the
“queries” represented by the s~ntios.

covemge testing Some portion of the information model supports the “queries” repre-
sented by the scenarios. For those portions of the model not “hit” by the queries, the
scemuhs may not be extensive enough, or maybe that portion of the information model
is unnecessary.

design and implementation: Scenmiosrepresent typical usage of the system, which
may point out design and implementation choices needed at run-tie. A good source
for demo materiaL as well.

dynamic modek Foxms the basis for the next model which illustrates the time-depen-
dent/controI behavior of the system.

Scenarios were developed born a variety of state planning and strategy documents
([ordot94], [njdot94]), the ISTEA regulations, the FHWA ISTEA course ([fhwa94]), state
DOT and MPO intemmdal planning issues identiikd in [ismarta], and discussions with
transportruion experts ([ismartb], l17te94]). These scenarios represent a rich mix of rural
and urban transportation planning problems and issues. The scenarios are included in the
information model delivery.

2.6 Data Dictionary

A data dictionary in the OMT world contains descriptions for each object class, which
includes special constraints and assumptions. Attributes, operations and relationships are
included as well.

—

—

—

—

—

—
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3.0 Object Modeling Process —

The Phase B team used the following process to develop the FITS object model. This is an
adaptation of the steps appearing in [rumb91]1.

1.

2.

3.

4.

5.

6.

7.

8.

9.

Identifj objects and classes. A rich source for the team was the Phase A IEF model.

EIiminate redundant classes.

Identify relationships.

Iden@ class hierarchies.

Group classes into modules.

Test and refine the model. Additional class= =e fo~d from sour= material listed in
the referen~ section at the end of this chapter. T~ically, these are found by genmhg
test scenarios from goals and associated performance measures in the source docu-
ments. Additional potential scenarios (uses of the system] are discussed in meetings
with other domain experts, such as Ken Kyte, NJ DOT, and Dane Ism@ FHWA
Project Leader of Intemnodd Planning. Three =e also “walked through” the FITS
object model to ver@ that it can support tie “query”. Design questions ‘are identified
during this step, with alternatives and recommendti solution to present to the team.

Objtzt instances are generated born the test step. The instances contain attributes (ti-
teria associated with the goaI) and operations.

Further refine the modeL The attributes and operations may suggest an adjustment is
needed in the class hierarchy.

Prepare the data dictionwy.

.

.—

.

—

—

—

—

—

—-

—

—

—.

.

.

—
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4.0 13ib1iography

4.1 Books, IZeports, and Articles
—

[fhW894]

—

[ismarta]

—

[njdot94]
,—

[ordot94]

—,
[rumb91]

—

[tayl]

FHWA &l IW& Conghn Inlerm@l and P~lic Tra~Pofi~”on h~an-
agement Systems- Training Collrsefor Managers, ~ Couse ~ 15262,3/
94.

D. Ism~ Project Leader of Intermodd Planning, FHW’ State DOT and
MPO lruennodal Planning Issues.

Candidate NJ Transportadon $wem Performance Measures.

Dye Management Group, Inc. et al, Intermoti Managerwu Spem Scope
Development, Merro - Oregon DOT- Porl of I’orlkmd, 4ZYW.

J. Rumbaugh et d Objec@riented Modeling and Design, GE. Ikearch
and Development Center, Prentice Hall, 1991, ISBN 0-13-1113439-X-This is
she deii.n.itivesource on OMX’.Read this if you’re wearing your developer’s
hat.

Taylor, (lbjecr Oriented Techniology:A Manager’s Guide, ISBN 0-201-
563584. This contains a good executive ovemiew on 00.

—
4.2 Meetings

[i.smartb] D. Ismmz Project M&r of Interrnod.al Planning, FHW& meeting with GIS-
T Pookd Fund Study Team B, 10/’’20-21/94.

— [kyte94] K Kyte, M DOT, meeting with GIS-T PooldFud Study Team B, 9/19-20/
94.

—

—

—

—

—
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5.0 Glossary

—

.

abstraction - Concennation on a problem at some general level of detail and ignoring
details which aren’t at that level of generalization

aggregation - “a-p~-of” relationship.

.

.

association - A relationship betsveen object class= as opposed to object instances. See
relationship.

—

attribute - Feawes of m object.

behavior - Operational characterktics. See operation.

class - A set of objects with behavior, attribu~ and relatiomhi?s in cumrnon.

class hierarchy - A hierarchy of classes. See cIas.%

complexity management - SUpports group the information model into different views or

subgToups.

data dictionary - Contains description for each object class, which includes speciil con-
sm.i.nts and assumption. Attribu=, operations and relationships are
included as well

.

,—

—

—

encapsulation - Hiding the internal details - also known as information hiding.
.—

FITS - FunctionEUyIntegrated Transposition System

gene@iition - “g-tid-of” relationship.

GIS-T - Geographic Information System - Transposition

IEF - I.nfonnation En@*g F@9

I.STEA - Iimxrnod.d Surface Transportation Efficiency Act - le-b~on passed in 1991.

inheritance - Attributes, behavior and relatiomtips are shared by members of the object
ClaSShierarchy.

Iink - A reetionship between object instan=.

link attribute -A relationship instance that has an attribute. The attribufi of that relation-
ship can be mmbind into a cIass rather than contained in one of the classes
in that relations@.

—

—

.-.

—

—-

—

method - Implementation of an operation. See operation.
—

—
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module -A form of suuctural complexity management. Class= and relationships are
grouped together to represent a particulw view of the system.

multiplicity - Indicates the number of instances that one class maybe in a relationship
with a single instance of another associated class.

OMT - Object Modeling Technique

00- Object-oriented

object - Abstraction of a thing in the problem domain or the solution domain.

object diagram - Graphical representation of an object modeL

operation - i% action that an object ptxforms or is subject to.1

Phase A-First phase of the GXS-TISTEA M.magement Systems Pooled Fund Study.

Phase B - S=ond phase of the GIS-T ISTEA Management Systems Pooled Fund Study.

Phase C - Third phase of the GIS-T ISTEA Management Systems Pooled Fund Study

polymorphism - ~ operator may behave differently across classes - e.g. the print opera-
tor is different for graphics vs. text.

rdationship - Some type of mcwingful ccmn=tion betw= obj- classes or instances.

socket - A class may appear in sevml modules. Thk is the way that modules are bound
together. Team B calls this a socket, and this allows other information models
to be essentially “plugged into” the FITS mode~ e.g. a spatial object modeI
(SDTS or SAD?).

subciass- More speciiic class in the genefition relationship.

superclass - More general ch.ss in the generation relationship.

test scenario - Represent typical uses of the system being modeled.

Team A - Personnel working on the Phase A study.

T-B - Personnel working on the Phase B study.

— 1. [Imnb91], page2.
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.“--

Transportation

Introduction

Planning Information Systems Requirements Analysis’

This document describes a transportation planner’s view of a decision support environment
designed to support the transportation planning functions defined in the Transportation Planning
Business Systems Framework’. The purpose of this analysis is to present a structured framework
that can be used as a starting point or template in many concurrent development efforts. The
ideas expressed in this model are intended to be used as a general requirement’s framework; they
do NOT represent a complete and comprehensive specification as presented. Differences among
the study’s sponsors preclude a “one-size fits all” specification.

The model will need to be extended in several ways before actual software development can
take place:

1.

‘kA

-.

The model contains incomplete classes, attributes, and operations. Existing object classes
will need site specific attributes and methods defined. State and local planning groups
must still select suitable performance measures and indicators. Object characteristics
shown have been extracted from the relevant Federal Re=@ations and are included solely
for exemplary purposes3.

In most desi=gts, further specialization of the class hierarchies will need to occur.

Additional associations between subclasses may be necessary to reflect detailed
performance relationships.

The analysis concentrated on objects in the transportation planning domain. Command
and control objects (e.g., security, GUI’s) and other system solution domain objects will
need to be added to the problem domain classes provided. These may differ depending on
the targeted technical hardware and software environments.

‘ ‘1%.isObject Model Narrative describes the fits6 Module dated March 29, 1995. The Object
Model was developed in OMTOO12.0 using the Object Modeling Technique developed by
Rumbaugh, et al.

‘ This Framework is described in the GIS–T/ISTEA Management Systems Pooled Fund Study
Phase A Summary Repo% June 1994. The analytic model encompasses the data and processes
included in the FITS, TRAMMS, PASS and part of the TREADS business systems.

A.

3This model is consistent with DOT 23 CFR Part 450 Statewide Planning; Metropolitan
Planning; Rule and with DOT 23 CFR Parts 500 Management and Monitoring Systems; Interim
Final Rule.

—
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Overview
The general requirement for this system is that it must a~ommodate the information needs of a
]arge, diverse set of customers:

● from different disciplines (e.g., policy makers, planners, and engineers);

. from different sectors (e.g., public and private);

. with different resolutions (e.g., urban and rural);

● with different time frames (e.g., long range planning, and short term programming);

● with differing responsibilities (e.g., pro=wammanagers and project managers).

Any system that meets these needs must be able to adapt and evolve. The following
discussion presents the general requirements for such a system.

Transportation Systems Planning
Transportation systems planning is a proactive response to the dynamic interplay between travel
demand’ – derived from the economic, demo.mphic, and land use characteristics in a particular
planning area – and the services provided by the transportation systems in that area [Sheet 1].
These services, and the systems that supply them, are intended to be consistent with the
transportation objectives decided upon by the commun.iv. The planning process itself is
cooperative, involving many agencies in the pubic (e.g., smte and local planning organizations)
and private sectors (e.g., private transit operators).

Planning areas are defined at many differing levels of detil, where smaller areas (e.g.,
households) aggregate to larger areas (e.g., travel analysis zones) and into regions (e.g.,
metropolitan planning area) [Sheet 2]. These differing planning area levels of resolution can be
used to make appropriate estimates of person and commodity movements.

Transportation Systems
Transport Systems provide basic transport access, connectivity, and capacity services through an
interconnected network of mnsport links and nodes [Sheet 3]. Systems are distinguished by their
ability to provide specific transport services in response to explicit policy objectives and
performance requirements. Individual transport system instances may be based on major modal
distinctions (e.g., highway systems, rail systems), on minor modal distinctions (e.g., truck route
systems, public transportation systems) or on functional distinctions (e.g., farm to market
systems, just-in-time manufacturing systems, recreational travel systems). Functionally
inte=watedtransportation systems may include a numb-r of different modal components.

4In this contex~ travel demand includes the actual and latent demands for person and freight
movements.

52



la

GIS–T/ISTEA Pooled Fund Study: Phase B ModelNarrative March 29, 1995

The transportation infrastructure consists of a number of component based systems. These
systems may be distinguished by engineering similarities (e.g., bridge and pavement systems) or
by program area (e.g., safety, traffic monitoring). Systems may also con~n non-network
elements such as public transportation assets [Sheet 4].

Transport systems and component sys~ms comprise the general class of transportation
systems [Sheet 5]. All transportation systems can have subsystems; all systems can be members
of more complex systems. For example, the Interstate Highway System is a part of the National
Highway SYstem and contains roadway, pavement, and bridge subsystems.

Each System contains many Transportation Components (hereafter called Components) and
is derived by “dissolving” away from the universe of all transport, connectivity, and
inliwructure choices those components that do not contibute to the objective(s) under
consideration. That is, the planner, decides what transport choices (i.e., functional components)
are relevant and how performance will be measured (i.e., physicaI components). These choices
limit the available components that can provide support for the particular purposes under
consideration. The same component may belong to many systems. For example, the same
highway link may be a part of the National Highway System, the Strategic Highway Network
(s TRAHNET), a freight distribution system+and so on.

Sets of components are related by two mechanisms: 1) topologically connected into
transportation networks; and 2) grouped together into transportation complexes (i.e.,
collections). Each component, complex and network has geographically derived relationships
(e.g., adjacency or coincidence) with other components, complexes, and networks. These
relationships between components are coincidental (i.e., based on their linear topology) and not
direct. That is, all sections are related to each other because they share common locations and
not because of their common design or construction. For example, pavement sections are
coincident with roadway sections. They are not considered a “part” of one (or more) roadways.
The “knowledge” that roadways have about pavements (or that highways have of roadways) is
established through theti complex-to-complex relationships and not through a direct (i.e.,
component-to-component) associations. In this exarnplei a highway complex would collaborate
with a pavement complex to determine the tide quality of a particular highway section which is
dependent on the roughness of coincident pavement section(s).

The condition state of each System and component object changes in response to its
experiences. Each object exists in one state. Over time, the experiences (e.g., treatments,
inspections) of the object accumulate, where each experience marks the beginning of a new
object state (NOT anew object). The life span of an object (i.e., the entire time that the object is
known to the data base) is tie time ordered sequence of all its experiences. Objects may have
multiple (proposed) life spans representing alternative sequences of states.

-
‘ A collection is a special knd of aggregate object that contains groups of other objects.
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Transportation Components
Components are either site based or are stretches of the transportation network [Sheet 6]. These
linear portions are described as sections. Sections begin or end at known sites. Each section
represents a distinct instance of a link or element and has the same characteristics across its
entire length. Thus, sections can be defined in one of three ways:

1. dynamically, reflecting chmges in state (e.g., surface distress);

2. in response to some physical event (e.g., a construction treatment);

3. arbitrarily defined (e.g., control sections).

Just as Systems represented functional as well as physical objects, so do Components.
Functional Components (Links and Nodes) provide access and connectivity services. Physical
Components (elements) provide the underlying inllamucture that determines the quality of the
services.

Transportation links are defined by mode (e.g., highways, railways, pedestrianways, . . .)
[Sheet 7]. Links represent actual, historical, or proposed travelways between customer sites (i.e.,
origins and destinations). Spectilc travel choices are made at junctions (i.e., allowing change of
route) or terminals (i-e., allowing change of mode) [Sheet 8]. Junctions can also be used to
define links based on sigtilcant physical characteristics (e.g., project terrnini). Customer sites
can be defined precisely (e.g., major employer sites) or in aggregate (e.g., travel analysis zones).
The set of nodes as defined by the purpose of the System establishes the granularity of the links.
For example, Systems that provide high degrees of access will have more nodes (and more
~ganular links) than Systems that provide arterial services only. In other words, the sole purpose
of a link is to support travel between two nodes.b

The transportation infrastructure consists of component elements (e.g., roadways, bridges,
tunnels, . . .) and performance monitoring sections (e.g., safety, traffic) [Sheets 9,10, 11].
Systems may also contain various incidental attachments associated with a system [Sheet 12]
plus information about other capital assets (e.g., equipment, maintenance facilities, . . .)7.
Identification of Component-specific performance measures, indicators, and criteria are not
within the functional scope of this analysis.

‘ Travel that offers modal choices between two nodes would be represented by multiple links.

7Note: Although public transportation capital assets [Sheet 4] do not have a direct relationship to
public transportation system performance. information concerning them is required under 23
CFR 500.607

—
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Location References

* Transportation Systems reveal their existence through the existence of their components. That is,
the Systems are de facto collections of Components with geographic characteristics.
Consequently, all Components need to be located in the field as well as positioned (i.e., given a

& coordinate value) in the database. This is accomplished by establishing a linear reference system
including one or more linear reference methods9.All Site object locations are described by
reference to a linear method(s) [Sheet 13]. As was previously discussed, since every section is

- bounded by a site object, locating every site will concurrently locate every section object.

All linear reference methods require the identification of a known point. An object’s location
. is described as an offset measurement and direction of the measurement relative to this known

location in some System. That is, linear locations are referenced by (and to) Transport Systems
needing location data. This means that physical Component sites are referenced to modal links
and nodes. Traversals define paths (i.e., a set of links connected head-to-tail) through Transport
Systems. Traversals (and uaversal metrics) can be in any vector units (e.g., distance, time, cost)
and reflect official designations or usage characteristics (e.g., height distribution route) [Sheet-
14]. A System location (or address) consists of a traversal (e.g., route) plus a traversal reference
point. That is, the location of a known point relative to a traversal through a System.
Consequently, the same linear location may have many System addresses in either the same or in
different systems. For example, an intersection can be a highway system reference point and a
transit system bus stop.

All Systems are registered to a reference network, or linear datum, which can be represented
as one or more spatial objects. This feature allows the same System to be modeled at multiple
levels of resolution in geo-qhic data bases of differing scales [Sheet 15].

Planning Workbench’”
The transportation planner uses the Planning Workbench to conduct many of the planning
processes included in the Framework’s six business systems [Sheet 16]. Each elementary process

k. is recorded as a planning event allowing the planner to track the status of the planning function
or to develop planning scenarios (i.e., a series of events) for “what-if’ explorations. The
Planning Workbench is envisioned to provide ad hoc access to an inte~ated, dynamic set of
transportation planning objects or phenomenon. The primary ability provided by the Workbench

8These ideas are derived from the results of the NCHRP Project 20-27 Location Data Modeling
y. Workshop, August 1994.

9NCHRP Synthesis 21 Highway Location Reference Methods, 1974 provides additional details
& regarding reference systems and methods.

‘0The Workbench metaphor was provided by Ken Kyte P.E. Director, New Jersey DOT Division
w of Transportation Research and Data Technolo=g.
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is support for a plainer’s interactive exploration of the interrelationships between Systems and
their environment.

.

All planning objects in this model are considered to be temporal and either occur at a single —
instant in time (i.e., an event) or exist over some duration of time (i.e., a state). All changes to
these objects result from events. These events may be caused by the planner, where these events
correspond to the elementary processes managed by the Planning Workbench [Sheets 17,18,19] —
or they may arise out of the direct experiences of the objects themselves [Sheet 20]. In both
cases, objects are exposed to these events through their experiences. This implies that the
existence and condition of an object at any time are equivalent to the state (i.e., the time between
two significant events”) of the object at that time. Put another way, if the condition (state) of an
object is known, hen the time frame (state) of the object is known; the reverse is also true.

.

In addition, because all objects are specialized states, every object has a temporal
relationship with all other objects. These relationships create a “snap shot” view of all objects at
any given time‘~and ensures that temporally consistent planning regions, transportation systems, —

and system components are presented to the planner. That is, only those objects which “exist” at
the time specified will be revealed.

.-

Summary
This transportation planning analysis highlights the need to implement four interdependent

—

perspectives of transportation objects — functional, physical, spatial, and temporal. That is,
Systems and their associated infrastructures provide many general and specialized transportation
services to customer sites. The demand for and the performance of these services change over

k,

time. In order to be mIly useful, digital objects must have the ability to mimic their world
counterparts in form, function, and experience. —

\.

-..

-----

1’An event is si~dlcant to an object if it is “experienced” by the object. That is, if the
experience alters one or more atmibutes of the object.

‘2A snap shot view contains all objects whose states co-exist.

‘La-

—
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Name Sheet

1agency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

air quality area .............................................2

air quality hotspot ......................................12

airport ...........................................................8
allocate travel demand event .....................18

anchor point 6 13........................................... ,

anchor section .......-................................6>13

assemble trn sys event ...............................18

assembly ................................................5>21

bikeway ........................................................7
bikeway system ............................................3
border crossino~ ............................................8

bridge ...................................................lo. 11

bridge element ............................................11

bridge element condition ........................... 11

bridge element experience .........................2O

bridge experience .................................."."..2O

bridge inspection 70.........................................

bridge system ...............................................3—

bridge treatment .........................................20
busway .........................................................7

components ystem .......................................3

continuous flow facility .............................. 7

continuous flow system ...............................3

crash ..................................................... 12,20

culvert ........................................................ 10

customer site ................................................8

depot ............................................................8

depot facility ................................................4

determine bridge state event ......................l9

determine pavement state event .................19

determine roadway state event ..................19

determine safety state event ....................... 19
determine trafllc state event ......................19

determine travel demand event ..................18

determine trn cmpnt function event ...........18

Name Sheet

determine trn sys event ...........................--.l8

event ...........................................................16

experience ........................................5. 16, 20

FITS event ...........................................17, 18

fixme .........................................................l~

fleet ..............................................................4

flexible pavement ........................................9

freight distribution route ............................14

geo=mphic object ................................-.-....l5

geo=mphic planning area ...........................l5

geo=waphicreference network ...................15

highway........................................................7

highway interchange ..........-.........................8

highway intersection ....................................8

highway route ............................................14
highway system ...........................................3

highway traffic counter ..............................l2

historic site ...................................................8

household .....................................................2

interrnodal system ........................................3

junction ........................................................8

Enemreferences .........................................l3

linear topology .............................................5

link demand ..........-.......-.-.....--.-.......----.-.--.2O

maintenance facility .....................................4
metropolitan planning area ..........................2

military installation ......................................8

national park ................................................8

network topolo~=<.........................................5

node demmd ..............................................2O

noise barrier ...............................................10

objective .......................................................1

PASS event ................................................l7

pavement ......................................................9

pavement experience .................................20
pavement inspection ..................................20
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Name Sheet

pavement structure .......................................9

pavement system ..........................................3

pavement treatment ....................................2O

pedestian system .........................................3
pedestrianway ..............................................7

phenomenon ...............................................l6

pipeline f~ ................................................8

pIanning area ................................l. 2, 15, 21

planning corridor .........................................2

planning event ......................................l6. 17

planning region 7............................................_

planning scenario .......................................l6

planning workbench .................................. 16
POINTS event ............................................17

port ...............................................................8
public transportation asset ...........................4

public transportation equipment ..................4

public transportation system 74..................... .
rail system ....................................................3
railroad crossing ........................................ 12

railu’ay .........................................................7
recreation area ..............................................8
reference network ................................ 13, 15

reference post .................................................

retaining wail .............................................10

n~dpavement .............................................9

roadway ........................................................9
roadway experience ...................................20

roadway system ...-.......................................3

roadway treatment ................................._..20

safety hotspot .............................................l2

safety section .-.............................................9

safety section experience ...........................20

safety system ................................................3

section ..........................................................6
site ..........................................................6. 13
state ...................................................... 16,21

statewide planning area ......_-......................2

Name Sheet

street address ................-.-...........................14
structure .................................................9.10
system demand 70...........................................

temporal topology ......................................16
Ierminal ........................................................8
traf13cexperience .......................................~O

trai%c record ..............................................20
trafficsection ...............................................9
trafilc system ...............................................3
trail. ..............................................................7
trail system ...................................................3
TRAMMS event .................................. 17, 19
transit route ................................................ 14
transit stop ..................................................l4
transport link ......._.............................6. ”7.13

transport link experience ...........................20

transport node ....................................6,8, 13
transport node experience ?()...........................
transport system ................................. 1,3,13
transport system link ............................ 13,21
transport system node ................................21
transportation attachment ......................6, 12
transportation complex ................................5

lkiinsportation component ..................5. 6, 21

transportation element .............................6,9
transportation system .....................-..._3. 5, 2

transportation system experience... ............20
travel analysis zone ......................................2
trmrel demand ....................................... 1,21
Um’ersal -...----...---....-..-.........................l3. 14
lza.versallink ..- . . . ...---.---........................13. 21

traversal reference point ................12. 13, 14

TREADS event .-..----....--...----.....................17
trn service center .........--.............................12
tunnel .........................................................lo

water transport system .................................3
u'atemay ......................................................7
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FITS Class Descriptions
agency
Any organization of legal standing with re.nlatory or fiscal interest in transportation, including
federal agencies, states, local units of government, Metropolitan Planning Organizations, private
transit operators, and Indian tribal governments. This class may be specialized, if necessmy.

air quality area
A geographic area that does not (or previously did not) achieve one or more federal national
ambient air quality standards.

air quality hotspot
A location with higher than ambient levels of a pollutant. Hot spots may be attributed to such
things as weather patterns, topography and traffic intensity.

airport
A facility for transferring passengers or cargo onto and off of aircraft.

allocate travel demand event
An activity that allocates the total amount of person trips and commodity flows to each
component of a transportation system.

anchor point
A known point or location along a transportation corridor such as an intersection, bridge,
monument, pos~ travelway terminus, etc.

anchor section
The explicit domain of valid linear locations. The direction of the section establishes the positive
direction.

assemble trn sys event
An activity that assembles functionally related transportation components into a transportation
system.

assembly
An assembly is a link class responsible for maintaining the assembly states of components and
their respective containers.

bikeway
Any road, street, path or way that is specifically desi=~ated in some manner as being open to
bicycle travel.

bikeway system
An ordered set of bikeways.

border crossing
h international port of entry primarily between the U.S. and Canada or Mexico,
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bridge
A structure, including supports, erected over a depression or an obstruction such as water,
highway or railway, and having a mck or passageway for carrying traffic or other moving loads
and having an opening measured along the center of the roadway of more than 20 feet between
the undercopings of abutments or spri.rglines or arches or extreme ends of openings of multiple
boxes; may include multiple pipes where the clear distance between openings is less than half
the smaller contiguous opening. AASHTO.

bridge element
A component of a bridge. See PONTIS data dictionary for a list of bridge elements.

bridge element condition
The condition and extent of the operational or physicaI characteristics of a bridge elements. See
PONTIS for an example of bridge element condition ratings.

bridge element experience
An experience that alters the state of a bridge element.

w

bridge experience
An experience that changes the state of a bridge.

—

bridge inspection
A critical examination of a bridge conducted to improve knowledge about its state. —

bridge system
An ordered set of bridges

bridge treatment
Any action that alters the state of a bridge

busway
An exclusive rights-of-way or fwed -aideway reserved for buses.

component system
A transportation system composed of transportation elements.

continuous flow facility
Any facility such as pipelines used for the transport of materials.

continuous flow system
An ordered set of continuous flow components.

crash
An incident involving at least one motor vehicle resulting in personal injury or property damage.

—

—

—

-.
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culvert
#my structure under a travelway having a clear opening of twenty feet or less as measured along
the center of the travelway.

customer site
A person trip or commodity flow generato~ a trip origin or destination. Customer sites include
specific trip generators such as major employers or ag=wegatesites such as travel analysis zones.

depot
A rail, bus, truck or marine terminal

depot facility
The buildings, parking lots and other improvements associated with a depot.

determine bridge state event
An activity that determines the state

determine pavement state event
An activity that determine pavement states.

determine roadway state event
An activity that determines the state of a roadway.

determine safety state event
An activity that determines the state of a safety section or hazardous site.

determine traffic state event
h activity that determines the state of a trafilc section

determine travel demand event
. An activity that determines the total anticipated person trips, commodity flows and

characteristics for a transportation system.

- determine trn cmpnt function event
An activity that determines which transportation components can be used to support a specific
transportation system function.

&

determine trn sys event
An activity that determines the function (e.g., services) that characterizes the purpose of a
transportation system.

event
An isolated instant in time. .ti event is said to occur at time t if it occurs at any time during the
chronon represented by r.
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experience
An event participated in. Si.@leant experiences are those that change object states.

--7

FITS event
An activity that is part of the Functionally Integrated Transportation Business System.

fixture
Any equipment or hardware associated with a transportation system. Examples include RR
crossing safety hardware, lighting fixtures, beam guard, signs, manholes, catch basins.

fleet
The vehicles used in a public transportation system. “Fleet” refers to highway vehicles; “rolling
stock” refers to rail vehicles.

flexible pavement
A pavement structure which maintains intimate contact with and distributes loads to the
subgrade and depends upon aggregate interlock, particle friction and cohesion for stability.

freight distribution route
A specified route identified as significant in the transport of freight, which must be considered in
the uansportation planning process.

geographic object
A geographic object is an object representing a real or artificially defined phenomenon which
has, or potentially has some kind of spatial or spatial temporal position. SAIF release 3.1, p. 49,
April 1994.

geographic planning area
A set of spatial object that represent the location of a planning are at some cartographic scale and
resolution.

geographic reference network
A set of spatial objects that represent the position of the reference network at some cartographic
scale and resolution.

highway
A public way dedicated to the purposes of vehicular travel, including the entire area within the
rig-htof way. This area may contain more than one roadway.

highway interchange
A system of interconnected ramps between two or more traveled ways that are grade separated.

highway intersection
The general area where two or more highways join or cross. Highway intersections involving
only two highway sections do not offer route choice and are used to represent si=tificant change
in highway section characteristics.

—
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highway route
The official designation of a highway, street or road.

highway system
Any designated collection of highways. Examples include National Highway system, Federal
Aid System, Interstate Highway System, Strategic Highway Network.

highway traffic counter
A site where continuous ti~c monitoring operations occur.

historic site
A building, monument, park, cemetery or other site having public interest and national regional
or local si=~lcance, which should be considered in the transportation planning process.

household
A domestic establishment including the members of a family and others living in the same
dwelling. Households are the basic unit of travel behavior and trip generation.

intermodal system
An ordered set of transportation components from more than one mode or means of
lra.nsportation.

junction
A site that allows a change in travel route only (not transportation mode). Junctions connect two
or more transportation links of the same type.

linear references
The location of a site relative to a traversal in some system. A linear reference object is a
container of linear locations represented by traversals and their reference point sites.

link demand
The number of trips that would probably made during a defined period of time by vehicles or
passengers along a particular transport link under specified conditions.

maintenance facility
TIE buildings, parking lots and other improvements used for the upkeep of public transportation
vehicles, machinery or equipment.

metropolitan planning area
me geo&~P~C Mea in Wtich tie metropolis planning process must be carried out. See CFR
4j0.308

military installation
A military base, fom armory, field, etc.
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national park
A park operated by the U.S. Park Service.

network topology
Each instance represents a connection between two components. This relationship is used to
define network structures. See SAIF release 3.1 p 124 connected_ to class for discussion.

node demand
Thenumber of trips that would probably made during a defined period of time by vehicles or
passengers through a transport node under specified conditions.

noise barrier
A structure desi=~ed to mitigate the impact of transportation related noise on surrounding areas.

objective
A statement of direction and extent for the availability, quality or performance of transportation.
Source: PFS Phase.4 Data Dictionary.

—

—

pavement
A pavement course or layer, including base course and overlays.

pavement experience
An event that alters the state of a pavement section.

pavement inspection
A critical examination of a pavement conducted to improve knowledge about its state.

pavement structure
Thecombination of all pavement courses placed on a subgrade to support tralllc load and
disrnbute it to the roadbed. Used to monitor composite strength and deflection indicators.

pavement system
Anordered set of pavement structures.

pavement treatment
hy action that alters the state of a pavement.

pedestrian system
An ordered set of pedestrianways.

pedestrianway
A rights-of-way dedicated for the exclusive use of pedestrians. Includes people movers,
sk~ways, sidewalks.

phenomenon
A si=ticant occurrence or event. Used as the most general abstract superclass in the model.
Every object is or represents, by definition, a phenomenon.

.

—

.

—

—
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pipeline farm
A facility for transferring materials from pipelines or rail cars.

planning area
A terntorkd unit used in land use and transportation planning analysis.

planning corridor
A strip of land between two transport nodes within which traffic, topography, environment and
other characteristics are evaluated. Corridors may be existing or proposed.

planning event
A unit of planning activity that, when complete, leaves the enterprise in a consistent state.

planning region
An entire planning area, usually either a metropolitan planning region or a statewide region.

planning scenario
A hypothesized chain of experiences.

planning workbench
The planning workbench is the mechanism for accessing — through a single, consistent interface
— all of the objects defined by the transportation planning business systems architecture. See
white paper dated 10/17/94.

POINTS event
An activity that is part of the Policy Integration Business System.

port
A facility for loading and off-loading passengers and cargo from ships.

public transportation asset
Any public transportation facility or equipment.

public transportation equipment
Unstationary public transportation assets.

public transportation system
A set of components that provides transportation service to the public using vehicles that
transport more than one person for compensation. Subclasses may include public transit and
paratransit systems.

rail system
An ordered set of rail components. e.g., a railroad.

railroad crossing
At grade intersection of a railway and a highway.
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railway
A dedicated rights-of-way reserved for train travel. Includes light rail, heavy rail, rapid rail.
commuter rail.

recreation area

A significant scenic or recreational travel destination.

reference network
A fi-ame of reference, or datum, used to control linear locations. The reference nswork is used
for both field locations and data base representations of those locations.

reference post
A numbered post placed along a travelway. The number may represent a rnilepoint or ma!-be
arbi~.

retaining wall
A structure used to retain soil.

rigid pavement
A pavement smucrure which disrnbutes loads to the sub~ade having as one course a Portland
cement concrete slab of relatively high bending resistance.

roadway
The portion of a highway designed or built for vehicular use. Includes the travelsd way.
shoulders, gutters and auxiliary lanes.

roadway experience
An event that affects the state of a roadway.

roadway system
An ordered set of roadw’ay sections.

roadway treatment
An action that alters the smte of a roadway. Actions include construction, maintenance and
rehabilitation.

safety hotspot
.4 location with greater than expected numbers of crashes. .4 hazardous location.

safety section
.4 location established to monitor crash incidents and establish crash rates.

safety section experience
An event that alters the stale of a safety section.

safety system
An ordered set of safety sections.

66
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section
A linear portion of a transportation system or i~ components defined as the portion of the
component located between two sites.

site
A transportation component that exists or occurs at a specific place.

state
.4 condition of being defined by cons~i armibutes and link relationskps. A state can be thought

4 State with no end state is current in when valid timeof as a portion of time between events. .
equals system time.

statewide planning area
.4 territorial unit comprising one of the 50 United States. Puerto Rice, or the Disrnct of
Columbia.

street address
.4 geo~aphic location of a building.

structure
An engineered works such as bridge, noise barrier, box culvert.

system demand
The actual or latent demand for persons of cornmodi~ movement on a transportation system.

temporal topology
S= discussion in SAIF release 3.1 p. 118 fi-.

terminal
A facility allowing intermodal transfer of passengers or goods.

traffic experience
& event that alters the state of a uaflilc section.

traffic record
The results of a M35c census.

traffic section
A statistical section used to monitor traffic statistics.

traffic system
An ordered set of trfilc sections.

trail
A marked or established path used by pedesrnas, bicycles or horses, especi~y through forests
or other recreational areas.
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trail system
An ordered set of trails.

March 29, 1995

TRAMMS event
An activi~ that is part of the Transportation Modeling and Monitoring Business System. ‘

—

—

transit route
A designated, specified path to which a transit vehicle is assigned.

transit stop
& area where passengers wait for, board, alight and transfer between &ansit units. It is indica~ed
by distinctive si=~s or pavement and curb markings.

transport link
A transport link is and historical, existing or anticipated travelway used to transport passengers
or goods. The direction of the links establishes the primary direction in which the travers~ is
said [o “run.”

transport link experience
An event that alters the state of a transport link section.

transport node
A transport node is a place where travel originates (or ends) or a faciliry al]owing for a charge in
transportation mode or travel route.

transport node experience
& event that alters the state of a transport node.

transport system
A transport system is an ordered collection of transportation components serving a transportation
function in support of transportation objectives(i.e., a FITS). These systems can be single mode
(e.g., highway systems), multimodal (e.g., public transportation buses + light raiI) or intermoda
(e.g., freight or passenger based). The default transport system consists of all transportation
choices within a predetermined region.

transport system link
An object responsible for maintaining the assemblies of Lransport sys~emsand their Iin.ks.

transport system node
An object responsible for maintaining the assemblies of transport systems and their nodes

transportation attachment
A site of interest or facility associated with a transportation system that is not an element of a
system.

—
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.
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transportation complex
A

A collection of interconnected transportation components. Complexes are used to manage
~~oups of components i.e. act as “containers.” They are the primary mechanism for determining

multicomponent performance. e.g., pavement sections may collaborate with the trailic section
complex

transportation componentA
An object regarded as part of a transportation system.

!—

#-

F--

transportation element
Any transportation related object that affects or monitors the awilability, quality or performance
of transportation functions or services.

transportation system
An ordered set of transportationcomponents.

transportation system experience
An experience that alters the state of a transportation system.

travel analysis zone
A division of a study area usedfor traveldemandanalysispurposes.A planning region is
divided into zones, the numberand size of which dependon land uses in the area, transportation
access, census boundariesandpoliticalboundaries.Zoneboundariesare defined so that land
uses and activities are homogeneous,to the extentpracticable.Travel analysis zones maybe
coincident with census blocks.

travel demand
+

The actual or latent movement of people Oi freight between two points for a specific purpose.
Each rnp (or agzegation of tips is characterized by mode choice.

traversal
The geographical route, path or course desi=~ated for travel or followed by a vehicle or traveler.
Traversals also may be ?brnes of designa~edpaths through a transportation system. Examples&
include mainline routes, bminess routes. SPU.1%counO’routes, scenict h-at.

/-’= traversal link
An object responsible for maintaining the history of tmversal and link assemblies.

-.
traversal reference point
A point on a traversal that can be easily identiled and whose identity and location are known.

#-- TREADS event
An activity that is part of the TreatmentDevelopmentBusinessSystem.
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trn service center
The area and sewim US~ 10 efianc~, re@ate Or respond to ~anspofiation- Examples include

traffic control centers, police and other dispatch centers, weigh in motion sites, toll plazas,
tourist rest areas.

—

tunnel
An enclosed passageway through or under an obs~c~on such as a city, river, mountain, or
harbor.

water transport system
An ordered set of marine uansport components.

waterway
.4 navigable water course. including canals. USedfor tie transport of people or goods.
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Object Model Notation

Basic Concep’&

Notation

‘ass: a group of objects with similar properties

B

.’
class name

attribute

operation

Example

highway

functional classification

open 10 travel

close to travel 1
Association: a elaborative relationshipbetween two or more classes

assw-ation name is set for

class -F

=

c!ass -2 objective “ transportation system
rok+l roIe-2

L

Multiplic-@ the number of instances of one class th2t 17i2yEMS to a single Instance of another class

F
- c,ass ~ p~

i

ciass1exady 1 e ,+XE7 c!assg
0-- - / : {ordered}

many optional one a- more J

General-kation(inheritance):

Lxxl

an associ~”on showing a succesive refinement of class-

f

subclass -1
lE@=l

Aggregation: a composite assembly con+~ining component parts

F

assemb!y

7

bridge

I is 03mpos* of

●

El

1

pafi -1

I
EE!Sl

71



Module: oint_note .%eet: 2: advanced COncep panel: (0,0) Time: wed l%zr 29 07:21

Objecl Model Notation

Advanced Concepts

No’Mien

Reflexive association: an assmiation involving only one ClaSS

&glreflexive

role-l

class_l

rol*2

Example

coordinates tih

Llead

agency

~ participant

ksceiation as class: a link with its own atttib’&tes, operations or associations

inti-a:es tn-ps between

‘e=

origin r
Eltrip

L

—

Qualifid association: an association !x+veen tyo classes and a qualifier that reduces the eff-”ve multlplic-~ of the a-at:

unqualified
traversal referene point

p
I

~lb=l
1 1

—

quaiifid

E- 1
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)

lead

hzs inferesi in
agency

—---G
L

participant

wtih

-J
determine travel demand 1 I

esiablkhes

●
J

destination

1

travel demand
1

determine mode choice
II J

-1name

)

is served by

I i

objective I \ transpo~ system
@ sei for ~ .

functional obieti-ve !
geogtziphic ;bjeti”ve ‘~’ allocate travel demand
temporal objective determine state

evaluate performance
~~termine need

is assigned to

&
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3: transportation Panel: (0,0) Time: TW Apr 27 13:06:15

1

highway system i
I

.

—

I

.

—

,--

—

.

transportation system

name

duplicate
add component
remove component

{functionally integtited systems} A {physical systems}

T
~
I transport system
I

\ allocate travel demand
I, cekrmine state

~evaluate performance

ti:k:mine need

~

I

I water transport system I
I I

{mode } {more subclasses may exist}

\ component system

\ aeiemnine state

., 1
public transportation system ~ ~ bikeway system {

1
number of vehicles

~i ‘~

I
/ continuous flow system \

~roadway system II Iipavement system bridge system I I traffic system ~~safety system ~
to,: !:

-~ I ~L-----J
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public”transportation system I

numberofvehicles I

e

public transportation asset

performance indicators

age

condition

remaining useful life
replacement cost

i

rG=R2
L-J

I maintenance facility
I
I

1
I

\
{more subclasses exist}

\ public transpofiation equipment ~

I I

J

—

.
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subsystem
I

ii

transportation system
I

I duplicate
I add component I

remove component I
I

●
J

kEEE_.1
ik--F=-
“-

{add component,

remove component

lifespan

text

.

{ordered by time}

propogate }

* I

27 13:06:23

L
jfemove component
find component

is a collection of

i-lassembly

. {ordered}

compone~t 1
transportation component

i
●

name ~1 linear topology ~

iinear relationship
determine state
evaluate performance

component 2

‘T
J A

/ network topology

connection direction

! ,

77



Nodule: fi-ts6 Sheet: b: ~TanSPortation Panel: (0,0) Time: Thu Apr ~, ,3.06:29 ~ U
-.

r 1
transportation component

determine state
evaluate performance

locafesbegin

{
site I

I

section ~

/ offset I
I

/ transport node

I

open node
close-node

-6
transportation attachment

~H

weight
units

op~n iink

ciose [ink

k

+=-----
I transportation element \

] anchor point I
i I I

)_jdescription
location

E-l
position

~J

.
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transport link

weight
units

open link
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roadway

alignment

cross section
nurnberoflanes
traveled way width

~

I trans~ortation element I.

I
I I

{performance indi~tor sections}

{moresubciasses exist]

I

F?*

I safetvsection I

number of fatalities
number of injuries
number of vehicles

—

I roughness I
ride
distress I

deiermine current surface I

{ordered by course}

I traffic section

I highway traffic volume
i
vehicle classification

vehicle weight
vehicle occupancy

I

I pavement s’mcture [ flexible pavement
1-

Ij, rutting
1~

—
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~structure I
~

r

{structure type]

{more subclasses exist}
/ \

noise barrier

‘h

tunnel bridge
i culvert retaining wall

~Pl
briogeidenfifi~tjon I
gecmstrics J [ J
IOairaiing
skxhrecomponenis

Serk&2biiity

/us?; C3S:S

I I

—

.

—

—

—

—

—

.

—
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—

—

.

.

! bridge

bridge identification
geometries
Ioadrating
structure components
sewiceability

I user costs

I

confains

o
r

I bridge element 1

is in

o
bridge element condition

condition state description j
re~mmended a~ions

condition /

—



Module: fits6 Sheet: 12: sites of intere Panel: (0,0) Time: Thu Apr 27 13:06:47 _

E==l-!

{sites-of-interest}

I

E==3
i !

8

J

—

{more subclasses exist}

\ \

Ezlfixture

! traversal reference point

\ Ckcr@tion

] speed I
vehicle d?ssification

vehicle weight
fuming movement

F==--l

---

I

El
.

raiiroad crossing

numberoftrains
—

I J

.

o

Elcrash

—

J

—
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Module: fits6 Sheet: 13: location refere Panel: (0,0)

offset I

offset direction

lo@e
I

k-inokxedby

Ievaluate perfomnanm I

determine need
i+

linear references

transform
findreference point

Time: Thu Apr

k referenced by

27 13:06:50

r ‘1==1 ‘1traversal reference point

description

: dskrmine traversal weight

I add linkI

transport system link ~ re,move iink‘y reference point name
1~1

I
I I

I f\
I

I

rl {subset]

II {ordered]
● ●

from
transport link ~

~:z===l

L

weig~L
units

‘-bki I
k Iocakd on

ikih=l ‘r””.
I

p=q ‘0Fdescnpflon

position !

85
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I
1 traversal

I traversal 17Mric I
dekrrnine Wversaf weight

add link
remove link

/
\ {More subclasses exist}

I

highway route

system
number
nsmz
dirsciion

!p-=+1 j’freight distribution route

~ traversal reference point

~description

7

{Moresubc[assesexist}

I I r
t 1

reference post {

—

—

—

.

—

—

.

—

.



Module: iits6 Slheet: 15: geographic obje Panel: (0,0) Time: Thu Apr 27 13.05-58.-

geographic object

position
—

I
It I

I geographic reference network geographic planning area
i

—

!
i t

I

4
1 [

(

{hcrnomorphic association} ~

r?presen!s

I reference network I

“L—_—_—J

—

{homomorphic association}

repres”enk

planning area /fi I

determine travel demand ~



Sieet: 16: planning workbe Panel: ,

m) ‘ime’Thu’”pr27’3:07’Oo-

set workbench date
set workbench extent
perform planning process I

I J

manages

phenomenon I J

temporal tOpOlOgy phenomenon

temporal relationship

begins by I
La J

I
ii I event J

ends by
-. ,~

{ordered by fime} I

—

—

creates

—

—

—

—

.—

—

—

J

—

—

—

—
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-- ~ :-

—

—

I ,

H
planning event

perform

FITS event TRAMMS event READS event

L b[
I

—

—
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] determine trn SYs event I

1 J
I

assemble tm sys event

1

r

.

.

—

allocate travel demand event determinetmvel demand event \

!
1 ! —-

] [
,

1

I determine trn cmDnt function event I

—

—-

—

—
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Module: fits6 Sheet: 19: tramms event Panel: (0,0) Time: Thu F.pr 27 13:07:08 19c

TRAMMSevent

T {more subclasses exist}

! determine safetv state event I.
i

J

r

1
/ determine pavement state event I

I

I determine roadway state event I

/ defennine traffic state event
i

j

determine bridge state event j

— I I I I

I

—

—



!.fo~ule : fits6 Sheet: 20 experience ?.zm.el: (0,0) Tine: Thu

FG==l

23:07:10 199
.

apply i
-.

—{more subclasses mayexist}

] pavementexperience[
—

4
I
I ‘:~ .+,

~ paveinentlreatment pavement inspection

~ ;~
,

—

bndgeelementexperience I
!

—

J
\transpofiationsvstem experience~I .

I
A

.-Ll___
—

A
sysiem demand I

1~ .

!-+
safetvsection exmrience j -----+

transport nodeexperknce ~

.

I trmsport [inkexpenence

I

A
_L_ ””-

node demand I
I 1 w
1 J

1

—
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1--1state

1 J

1

transportation system I
I

transportation component
I lti

assembly
II

r

planning area
1 name

%

I name I +—-+
determine travel demand I 1~ L

determine s’~te
evaluate pxhrrnance

J

—

— {more subclasses exist)1

--%

travel demand I

determine mode choice

—

—.
I

\ transport system node

/ tnnspoti system link

I I
r

f
I

I

—
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Language : NONE
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Up
WI

1

Description
------------------------ ~----------------------------- ---------------------------

The FITS module is the apecificaLion of Lhe fV’rs Uusineaa system defined in
Phase A. The primary responsi hi 1ity of FITS is 10 mdnage an invwl Lol-yof
Transportation COMpOflCnt8 wld Ln astwble Ltwm into apeci fic systcmw in o!(kr
to monilor and atweas PO1 icy objwLives.

Modul c parameLcr Va 1uo lnheri L
--,. -. . . . . . . . . . . . . . . . . . ----- . ------ . . . . . .. ---,---- . . . . . .. . . . . . . . . . . . .. . . . . . . . . . .

IIl)iq(ts! cluIJfl
Cnmpound ll<llnu plll)r!t. .
Nd!nu 10IWLII III(IX.
Nlank (:1IIJI’aCLL!I-
Def au] L do!nd i n
I U domain
Table name prefix
Table name suf f i x
Asso(!iation impl .
G] obal column names
Association access

Class parameter
------------------------

Unique fields
Unique operations
Primary key impl.

Y1,;s
#
24

sL ring
lrmg_inLeger

burirxi_if_pos sible

yes

uyll Lelll
rlyul (!111
Ilyt IL.c!lll
13yul.em
aysLcm
syst em
system
r3ytJtw
Sy s LCM
system
system

Value Inherit
------------------------------------------------------

YES system
YES system
system_generated system
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name description
---------------------------------- .---. —-- . . ____________________________________

agency

air quality area

air quality
hotspot

airporL

al locate travel
demand eve!)t

anchor poinL

anchor section

assemble Lrrr sys
event

rlnncmt]l y

I)i kpway

bi keway E!ysLem

I)ol-dcr crossinq

Lrricfgc

I

class
Any organ i7,al ion of legal sLanding with regu]a Lory or fiscal
inter es! [ ,inspor Lal ion, including [ederal agencies,
states, loudl units of government, Metropolitan Planning
Organizations, priva Le transit operators, and Indian tribal
governments.
‘rhig class may be specialized, if necessary
class
A geographic area that does not (or previously did noL)
achieve one or more federal naLional ambient air qual ity
standards.
subclass of transportation attachment

A location wiLh higher than ambiant levels of a pollutant.
Ilot spots may be attributed to such Lbings as weaLher
pa Lt.ems, topography and Lra[fic in Lensil.y,
sut)class of Lerminal

A facility for transferring passengers or cargo onto and off
of aircraft.
subclass of FITS event

An activity Ltlat. allocates the total amount of person trips
and commodity flows to each component of a transportation
system.
subclass of site
A known Doint or location alorrrr a kransDortation corridor
such as an intersection, bridge: monumen~, posl , Lravelway

on

tel-minus, etc.
subclass 0[ sec Lion
Tl)r! explicit domain 0[ valid linear loca Lions. The direct

of t}le section establishes Lhe positive direc Lion.
Sut)class of FITS even L

An act ivi Ly I lIal rrsrrrd~lcn fiinc~ ior}al ly rclal. c(l
t rllrlfl{)nr Lol I(N1 r:c)ml)olletll 11 i 111() 11 Lrorlnlx)r Lilt iutl oytll.r!m.
rrlll)clat3s of nl, al.r?
An a~:!rwrhly is d 1 ink c]arrrr refil,or!nlbl(! fur rniri:)(, ni!ling I.IIC
,annemi}ly III al on of COIIIIMJIICIILSaIId I II(,i r r cnpccl. ive
(:r>lll. oiltorfl.
n(]bclonn ()[ 1 !otinl]ol I I Irlk
AIIy roth(l, nl. t[!ct , Iml II or way LIIrJ( in mJocl r 1(-,1I ly (lor{lgntrtcd

l!) some mnlli)er rIH bcitxl open I u I)icycle Ltrrvcl .
subclass or l.ranspo] L sysl. em
An ordered seL of I)i kcways.
srul)cJasrs of cuslomor siLe
AIi i!ll. r!t 11;11.I(,nirl I)rrIL Ur rv)l.t y ~)rimari ly t)c Lwncrl Lhc [J, S, an(l

CdIIuclo c,! Ilm,x i rcI,
subclass of BLruc Lure
A sLructure, including supports, erected over a depression or

an obstruction such as water, highway or railway, and having
a track or passageway for carrying Lra[ fic or other moving

loads and having an opening measurerl along the centerof the
roadway 0[ more than 20 feeL between Lhe undercopings of
abutmenLs or springl ines or arches or exLreme ends of
openings of multiple boxes; may ir)clude multiple pipes where
Lhe clear distance be Lwcerr openings is 1ess Lhan half the

I I I I t [

OMI’ module : f i t s6mod Module modified : Wed Mar 29 09:28:22 1995
Data Dictionary Report page : 2 Overall page : 3

name
-----------------

bridge element

bf Idge element
cond i t ion

bridge elemenL
experience

bridge experience

br idyc i [lspccLior]

bridge system

bridge treatment

bu sway

component system

continuous [low
faci liLy

cont. i r)urrus flow
system

rraoh

[:lll:Lomcl u i t r!

rrq]nl.

r3epoL facility

determine bridge
sLate event

de Lermir)e pavement
sta Le event

description
--------------------------------------------------------------

smaller contiguous opening. AASRTO.
class
A component of a bridge. See PONTIS data dictionary for a
list 0[ bridge elements.
class

The condi t ion and extent of the operational or physical
characteristics of a bridge element. See PONTIS for an
example of bridge element condition ratings,
subclass of experience

An experience that alters the state of a bridge element.
subclass 0[ experience
An experience Lhat changes the state of a bridge.
sul)clasrr O( bridge experience
A cri Lical cxomination of a bridge conducted
Lo improve kr]owledge abf.ruL iLs state.
subclass of component system
An ordered set of bridges
subclass of bridge experience
Any action that alters the state of a bridge
subclass of transport link
An exclusive rights-of-way or fixed guideway reserved for
buses.
subclass of transportation system
A t ransportat ion system composed of transportation elements.
subclass 0[ transport link

Any facil ity such as pipelines used for the transport of
maLerials.
subclass of transport sys Lem

An ordered seL of continuous flow components.
r; lass
A]) iltci[lcnt illvulvinq rrL lcrrrrl. orlr! mnLr?r vclllclr! r’e:]ul Lillq ill

per!~o!)al i!ljtl]-y or prrrper Ly rlanmye.
sulrlaou Or ~Lruc Lure
Arly nLr!!e! ur(! under a Lravelway having a clear opening 0[
I W(,llt.y 1(,C!t or ]e$rrr fr$r mr!auu]c(i a]orlq LIIC cr?!!Ler 01 LtIr!
Lrrl vr! 1w/Iy.
nl]lxlar!n O( I ratlnpur t. nedr?
A i)crsro!] LYi[] u] cumrnudiLy [low genera Lor; a Lr ip origirl or
des Lina Lion.

Customer sites include speci fic tl-ip generators such as major
emp]oy(?rs or rrggrega Le siLes such as ‘1’),: ,’1 anal yni!r 7.ones.

nubcl{l!rn U[ Lrr]minnl
A rail, bus, Lruck or marine terminal .
subclass of public transportation asset
The buildings, parking lots and other improvements associated

with a depot ,
subclass of

An activi Ly
subclass of

I

‘1’RAMMSevent

tha L determines the sLate
Tf{AMMSevent

I I I
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OMTmrrdu1e : fits6mod
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name descripLic)n
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Module modified : Wed Mar 29 09:28:22 1995
Report page : 3 Overal 1 page : 4 Data Dictionary

(Icwr!r’llll, lc]n
. . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. . . . .

drL i f ir!iul 1y (icl i IIr!(i PII(XIOIISNIWIwI1lc’11harr, rJI IM)IcII1.id 11y II,IU
LWme k 1[Id of spdl, 1d I or’ UIXJLid 1 Loml)roir 1 pnrr i t i on. SAIF

rc]t?uLIu 3.1, I). 49, Al)! il 1994.
lJL1tJC]dSY Of (J12CJ(JI-a[Jhic obje<!L

A set of rJput ial object that rr?prr?sent Lhe loca Lion of u
planning are at rrorne cartographic scale and reerrlution.
subclass of geographic object

numu
. . . . ..- . . . . . .. . .

An tIc Livi LY Lhtrt dI!Lr JImine puvclncflt st,~Lcs,
rieLermi ne roadway

srtaLe even L

determine safety
sta Le evenL

determine traffic
stal:e event

determine Lravel
demand event

subclasfr of ‘THAMMSevcwt

An acl ivily Lhal de Lc!rminea
subcltiss of TRAMMSevent

An activity that determines
hazardous site.
subclass of TRANMSevent

subclass of FITS event

An activity that determines

tho $rLtrte of a Ioadwdy.

Lhe state of a safety section or

grmg I-dph i c
p] arts i rig area

geographic
reference
neLwork

A set of spatial objects Lhat represerr} the position of the
reference network at some cartographic scale and resolution.
subclass of transport link
A public way dedicated Lo the purposes of vehicular travel,
including the entire area within the right of way. This area

may contain more than one roadway,
subclass of junction

the total anticipated person highway

trips, co~odity flows and characteristics fOr a
transportation system.
subclass of FITS eventdetermine trn

cmpnt function
event

highway
interchange

A system of interconnected ramps between two or more traveled
ways that are grade separated

subclass of junction

An activity that determines which transportation components
can be used to support a specific transport ati Lon system
function.
subclass of FITS event

highway
intersectiondetermine trn sys

event

event

The general area where two or more highways join or cross.
Highway intersect ions involving only two highway sect ions do
not offer route choice and are used to represent
significant change in highway section characteristics.
subclass of traversal
The official designation of a highway, street or road
subclass of transport system
Any designated collection of highways. Examples include
National Highway system, Federal-aid System, Interstate
Highway System, Strategic Highway Network.
subclass of transportation attachment

An activity that determines the function (e. gi , services)
that characterizes the purpose of a transportation system.
subclass of phenomenon
An isolated instant in time. An event is said to occur at
time t i f it occurs at any time during the chronon
represented by t.
subclass of event
An event participated in. Significant experiences are those
that change object states.
subclass of planning event
An activity that is part of the Functionally Integrated
Transportation Business System.
subclass of transportation attachment
Any equipment or hardware associated with a transportation
system. Examples include RR crossing safety hardware,
lighting fixtures, beam guard, signs, manholes, catch basins.
subclaes of public transportation asset
The vehicles used in a public transporLaitirrn system.
“fleet” refers to highway vehicles; ‘rolling stock” refers LO

rail vehicles.
subclass of pavement
A pavement strucLure which maintains intimate contact with
and distributes loads to the subgrade and depends upon
aggregate interlock, particle friction and cohesion for
stabi 1iLy.
subclass of traversal

highway route

highway system

experience

FITS event

fixture

highway traffic
counter

A site where continuous traffic monitoring operations occur.
subclass of customer site
A building, monument, park, cemetary or other site having
public interest and national regional or local significance,
which should be considered in the Transportation planning
process,
subclass of planning area
A domestic estahl ishment including the members of a fami ly
rrnd others 11vil)g in I JIG sinr)e rfwel 1 ing, Ik)umhnlds are I.lw
basic unit. of travel behavior and trip geneta Lion.
subclass of Lransport sys Lern
An ordered set of transportation components from more Lhan
one mode or means of transportation,
aul)cl atju nl LI anupnrL nncln
A Iritt? Lllat allows a et!ange in Lrmvel rnuLc olily (!]rJt
transfrorLation mode) . June Lions connect Lwo or more
LransporLation links of Llle same type.
clans
‘The Inrot IOILuf u SI Le I elat. Ivs 1.0 0 Lravel nul in UOMU
tiy~tlxn, A 1 i near reference object, is a cor,t - i {Icr {,( I irl{!al
local ion:] r(!pretJenl. (!ll I]y I.rav(!rf]olrl tlnd 11 f C>lclhcr, I,[,i f,!

ull.u)l,

historic site

fleet
household

flexible pavement
intermodal systen

]unc(, i nn
f reiglJL

distribution
rout e

A specified route identified as significant in I,IIL?Lrailspnrl.
0[ freight, which mutiL lx! curra!de red in LIK! LranspOI’1. di Lun
planning procestr.
clarrs
A LJcrnfJrtI[]hi c oh jwt. I u ari oI)Juc’L r’eprrJLrurlL] rlu a r UIJ] nl

1 incur rufcrcncck
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name riescription
----------------------------------- ---------------------- ---------------------

0t4’lLmoc]uIe :
Uata !’ ‘Jnary

name
-----------------

1i!)enr Lopoloyy

1ink ricmand
maintenance

facility

~ropol itan
planning area

military
installation

national park

network topology

node demand
noise barrier

objective

PASS event

Imv?menL
experience

1’ ,>,,,<>,,(,

innpcc( Inn

II,Iv(wIcnL nLIrrcl UtC

pa vem(~, ,L(?m

pavement treatment

perierrt r i a :m

I ‘) I

class
Afl cnumcrrrl. (!d SIMI i rrl rr!l al in[lrrhip iret.wcct) twu cum[)oncnt rr
indicating in Lcrsect ion or connection. ‘This rela Lionsi\ \,, is
used t-o s~lpport ‘dyr)amic segmentation” analysis.
SW SAIP’ Release 3, 1 dificussion of Spat ial,i’o])[]loqy p, 100 f[.

fur analogous discussion.
subclass Of transport 1 ink experience
subclass of public 11,~nspor Lation asset

The build inqs, parking lots and other imi)rovements used for
the upkew ‘ rlu] !nspor Lat ion vehicles, machinery or
eCJUipMCnL
subclass of plannir)g region

The geuglaphic area in which the metropolitan planning
process mus L be carried out. See CFR 450,308
subclass of customer site

A military base, fort, armory, field, etc.
subclass of customer site
A park operated by the U.S. Park Service
subclass of 1 ir]e,q I upoloqy
Each instance represents rr connection between two component,

‘ri]is relationship is used to define network StrUCLULeS.
See SAIF release 3.1 p 124 connected_ to class for discussion
subclass of Lransport node experience
subclass of struc Lure
A structure designed to mi t i gate the impact. of transportation

real ted noise on surround lt]g areas.
class
A statement of direction and extent for the availability,
quality or performance of transportation. Source: PFS Phase
~ Data Dictionary.
subclass of plann ing event
An activity that is part of the Performance Assessment
!, ;,, ess System,

Iass 0[ Lransporta Lion element
A pdvemen L course or layer, including base course and
overlnyr+.
subcldss of ~,v!lor icl)cc

An event I.i]at. allers ,a fiexil~ic prrvemcnL s(. aLc
Jljclasrr of ~javomc[lL cxpeti ellcc

A rri I icnl OX(IIIIIrlrrl inrt nf n pavrvncnl. r’nn(i IIf,lml ( r> i Iml)rnvc
k!iowl(vl(to /III{JIIL II II III (II II,
r3111JcirrrJH0[ r,ovemcr)l.
The combi fmLlon ol ,111 pavemenL courses placed on a sobgracie
to support traffic load and dis Lribrr Le it Lo Lhe roadbed, ,
Userf Lo monitor coml,usi Le streng Li] and cfe[lect ion indicators.
SLrirC:]crss 0[ Componr?ilt sys Lr?m
An ordered seL 0[ pavernen L st] uctures.
subclass of pavemen L experience
Any actioli tila L iJlters I hr, sLrrte 0[ a pavement.
silbclass of Lrcrnsport sys Lcm

I I I I

pedest rianway

phcrromenon

pipeline faLm

planning corridor

planning event

planning region

planning scenario

planning workbench

port

i I ?Gmnd Mo,ll I e modified Wed Mar 29 09:28:22 i995
IJ , page : <era] 1 page : ‘)

description}

An ordered set of pedlestrianways.
Soi l<.]ss of transport lin~
A rigl]Ls-of-way deriicatc,, Lhe exclusive use of
pedestrians. Includes people movers, skyways, sidewalks,

puhl ic
transportation
asset

pub] ic
transportation
equipment

I ill 1 rryll tom

rai lroad crossi rl(!

railway

rr?crea Lion area

re[erence network

I [, ,1

class
A significar]L of :e or event. Used as the mos L gen(. ! ,1
ahstrac L su~erclass in the model . Every ol]ject is or
represents,’ by definition, a phenomenon,
sutrclass of terminal
A facility for transferring materials from pipelines onto
trucks or rail cars ,
subclass OE sLate
A territorial unit used in land use an,! transportation
planning analysis.
subclass of pl annil, on
an exis Ling or proposed transportation corridor.
subclass of event
A unit of planning activity I !.]L, when complete, leaves tl,.
enterprise in a con::, I ent state.
subclass of planning area
The entire planning area.
subclagrr ui event
A hypothesized chain of experiences.
class
‘The planning workbench is the mechanism for accessing,
through a single, consistent interface all of the opera tionas

and objects defined by the transportation planning business
systems architecture. see whit-e paper daLed 10/17/94.
subclass of terminal
A facility for loading and offloading passengers and cargo
from ships
class

Any r) ‘ Ic transportation facility or equipment .
subclass of public transportation asseL

iJr]sta Lionary public trrrn!xportation assets.
subclass of transpor L : ,,:; Lr!rn

A !leL of components Ll!at [)! ~dcs transportrrt ir ,vicc 10
I }10 puiJi ic using vc])icles t}la L transporL more ,ne person

for compr!r)saLi on , Subc] aeeerr mrry ir)clude pub] Ic LI.Ins i L ond
rm) nl. rrrrlfl I t. nynl.omrr .

llUIl(:Ifill}l or I I I ,! [. rryt+Lrun
An ordor cd E3c.I I}1 rxmpotlonLs . 1: q., rr r,l:’ 1[1,

!hclass of Lrul!.,,,,j LaLion attachrm.,;
jrade intersection of a railway aI,,I a highway.

,,bc] ass of transport link
A dedic~Lr!d rigilLso t-way reserved for train Lravel .
includes light l-ail, heavy rail, rapid rail, commuter rai 1.
suhc]ass of cus Lomer si 1r
A significant scr!nic oz recreational trav Linrrtion.
class

I I 1’ I I
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OMTmodu1c : fits6mod Module morfificrl : Wod Mar 29 09:28:22 1995
Data l)jt!Liorrury Re]>orL page : “) OVIJr U I ] [)tl{J(! : 8

rhu!w description
-------------------------------------------------------- ---------- -----------------

A frame of reference, or daLum, used Lo con Lrol I inear

reference post

retaining wall

rigid pavement

roadway

roadway experience

roadway system

roadway treatment

safety hotspot

safety section

safety section
experience

safety system

section

site

state

statewide planning
area

a
sLlucture

u)

By 0(.emdclr

locations. The reference rleLwork is used for both field
locations and data base representations of Lhose locaLions.
subclass of traversal reference point
A numbered post placed along a travelway. The number may
represent a milepoint or may be arbitrary.
subclass of structure
A structure used to retain soil.
subclass of pavement
A pavement structure which distributes loads to the subgrade
having as one course a portland cemenL concrele slab of
relatively high bending resistance.
subclass of transportation element
‘f’he portion of a highway designed or built for vehicular use.

includes the traveled way, shoulders, gutters and auxiliary
lanes.

subclass of experience
An event that affects the state of a roadway.
subclass of component system
An ordered set of roadway sections.
subclass of roadway experience
An action that al Lers the state of a roadway. Actions
include construction, maintenance and rehabilitation.
subclass of transportation attachment
A location with greaLer than expected numbers of crashes.
A hazardous location.
subclass of transportation element
A location established to monitor crash incidents and
establish crash rates.
subclass of experience

subclass of component system
An ordered set of safety sections
subclass of transportation component
A linear portion of a transportation system or it$r components

defined as the portion of the component located between two
sites.
subclass of transportation component
A transportation component that exists or occurs at a
specific place.
subclass of phenomenon
A condition of being defined by constant attributes and 1 ink
relationships. A state can be though L of tis a por Lion O( time

between evenLs. A SLa Le WiLh no ond slal. e is currcnl Jn
when valid time equals system time.
subclass of planning region

A tcrri Lorial unit compriuin(l olwr rrf I I)u ‘i(l ~lnll (!(] !;1/11(!u,
l)IIOt LO Ri(:u, or I.IIC Iliul LICI. Or L!LIIUIIIII141..
subclass of Lraversal rr!ferrmce poinL
A geographic location of t] building.
rrubclase 01 Lransporl. al. ion el omunt.
An ongirlorrrcd ‘workrr uuclI riu 1)1i(lgo, noi ue hoi-r lot , l){Ix
culvert. .
uufrcl aas of Lranspur I at. ion uystem ex~)f!rl(!ncrr
‘1’tlti tJCLIIUI I)L’ ]GtUlli. l]uIIIUII1]f 01 PUI UU119of (:UIIUII(l<I\ I Y !I1(JVUI!!I:II[.

) I I 1

OMT module : f iLe6mod Mndu]e mndificd : Wed Mar 29 09:28:22 1995
l)a Ld lli Cti OWry lU.TX)t-L IMI(JC : ff ~Vr31Ul ] ptl(f C : ~

rmlrlo (ieuct ipr.loll
------------------------- . . . . .. . . . . . ---------------------------- ..-.--.--.-__------

On a Lransprrr LaL ion sys Lem.
temporal topology class

See discussion in SAIF release3.1 p. 118 ff,
terminal subclass of transporL node

A facility allowing intermrrdal transfer of passengers or
goods .

traffic experience subclass of experience

traffic record

traffic section

traffic system

trail

trail system

TRAMMSevent

transit route

transit stop

transport 1ink

transport 1 ink
experience

transport node

transport node
expcri ence

Lrtrnspor L sys Lem

l.ru!lsl)llr L uyul cm
1ink

An event that alters the state of a traffic section.
subclass of traffic experience
The results of a traffic census.
subclass of Lraneportation elemerlL
A statistical section used to monitor traffic statistics.
subclass of component system
An ordered set of traffic sections
subclass of transport link
A marked or established path used by pedestrians, bicycles or

horses, especially through forests or other recreational
areas.
subclass of transport system
An ordered set of trails,
subclass of planning event
An activity that is part of the Transportation Model ling and
Monitoring Business System.
subclass of traversal
A designated, specified path to which a transit vehicle is
assigned.
subclass of traversal reference point
An area where passengers wait for, board, alight and transfer

between transit units. It is indicated by distinctive signs
or pavement and curb markings.

subclass of section
A transport link is and historical, exisitng or anticipated
travelway used to transport passengers or goods,
The direction of the 1 inks establishes the primary di recLiorl
in which the traversal is said Lo “run. ‘
subclass of experience

subclass of site
A Lranrrport node is a place where travel originates [or ends)

or a facil iLy al lowijlg for a cl)ongo in Lrrr!lapor La Lio!i mo(fu
or travel rou Le,
subclass of experience

rrllhc]uss of Lrarrrrpo!tal. inn syn Lcm
A t rarrspor L Gys Lcm is an order e(l co) lec Liorl of Lrar)spnrl. at.ion

compor}en Ls serving a Lranspor LaL ion func LJon in supporL of
Lranspor LaLiorl ot)jccLivcr; ( i .e, , a FITS) .
‘1’ll(!oc [:yul [!11111(,;111i]rr U\ Ilq 10 Ino(tu (Cfj , , hiqllw[ly nynl Will)),
11111]1I lllll(hl [uq, , 1,111)]l{: I 1,llll!l,l)t LqL[oII llllliu U I I I(JIII 1(II i )
or ill Lermrrrlal (e~. , f reigl!l or- passenger based) ,
T}ie dr!faul L Lraflsport syol.em consirr Ls of al 1 Lrtrnsportal i or)
clIvl I.U:I WII III II (I i)ru(lwl UI ml 111111ruulrnl.
Ul!llclduu of auursnhly

An ol)j(!cl resprw)ui})la for mdi!}l uinq llle {if i err of
I I (Illulx,r L IIyILlemu WINI I lIrJ{r I i (iks ,
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11<11!!13 (Ic:rr:l 11,11011
. . ----- --------------- . . . . . . . . ---------- ------- ---- . . . . . . . . . . . . . . . . . . -------

ttansport syslcm
node

I 1;Il)nl)ot t II! 1(111
,!( I ac]IIu(!IIL

transportation
component

Transportation
element

transportat. ion
sys Lem

transportation
sysLem
experience

travel analysis
zone

travel demand

traversal

Lravcrrral 1 ink

Lrnvcrnnl
rof(:t (W :)L

subclass of assembly

nul)r, lo f:fi (If rlil r,

A site n[ in~rrest. or facility a9sr0cio Ld wiLh n
Lf;!rlfipot lrl L ir,ll SY$II.C!III{ lInL 1:1 nut an (!lwIII?iIL of n sys(r!m.
cl A!~s

A collection of interconnected transportation components.
Complexes are used to manage groups of components i .e. act as

‘cnn Lainers. “
‘1’h[!yare Llir? primary mcc))anisrn frrr de Lctmil}inq mull i
component performance. e y , pavemen L 9r3cLio!l~ may
collaborate c with the traf f ic sect iorl complex
subclass of state

An object regarded as part of a transpor LaLion system.
subclass of section

Any transportation related object Lhat affects or monitors
the availali I ity, quality or performance of transportation
functions or services.
subclass of state

An ordered set of transportation components.
subclass of experience

A experience thaL al Lers the state of a Transportation
system,
subclass of planning area

A division of a study area used for travel demand analysis
Purposes. A planning region is divided into zones, the
number and size of which depend on land uses in the area,
transportation access, census boundaries and political
boundaries.
Zone boundaries are defined so that land uses and activities
are homogeneous, to the extent practicable. Travel analysis
zones may be coincident with census blocks.
subclass of state
The actual or latent movement of people or freight between
Lwo points Eor a specific purpose. Each trip (or aggregation

of trips is characterized by mode choice.
class
Tl)e geographical route, path or course designated for Ll”avel
or followed I)y a Vel)icle or traveler<
‘Trovr!rna I 9 a] no mny br! llamr!rr of rfc!l igf)OLed pal.tlu Ll!to!]ql) a
Lrar19fx)r La LirJn yys Lcm,
Examples include mainline rout-es, business rou Lc!s, spurs,
coun Ly rou Les, scenic, hazma L.
sutrclassr of rrnscml)ly
An Obir?cl rrrrpol)Gible [nr Mn}nLLIllll Il(J LiI12 tlistoly nf
Llav(~rnal orul 1 i]lk anor!ml)l ieu,
rJulnluIIn uf ( I rrrlrrpolt rrt lull rrl Lrr[,lmwlll.

l){ I

OM’1”III(XJU1e : f 1t n Gmud
f)aLa LJicLionary

IIAIII19
. . . . . . . . . . . . . . . . . .

‘l’f{l,:Al)$;r?vr!nL

t rn servl(. e cclll.er

Lunnel

water transport
sys Lem

waterway

Mrxlu1e mod i f id : Wed Mar 29 09:28:22 1995
Report page : 10 Overall page : 11

(lt~,!l,tll>l 1(,[1

A point on a Lraversal Lhat can be easily identified and
whose ident iky and location are known.
nulx; lnno of plnnning event
AiI net iv i Ly l.\lrl L io par L 0[ Lho ‘I’ronl mcnL Oevr?lnpmr!r!L
Ilusinerrs SYs Lem.
sutrclrrrJn of Lran BDor LaLion attachment
‘1’lle rrrea and service used to en fiance, regulate or respond to
LransportaLion. Exrrmples include traffic control centers,
PO1 ice and other dispatch centers, weigh-in-motion sites,
toll plazas, tourist rest areas.
subclass of structure
An enclosed passageway through or under an obstruction such
as a cit’y, river, mounLain, or harbor.
subclass of transport sys Lem

An ordered set of marine transport components.
subclass of transport link
A navigable water course, including canals, used for the
transport of people or goods.

! I
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OMTmodu1e : fits6mod Module modified : Wed Mar’ 29 09:28:22
Class name : agency Report page : 1 Overall page : 12

Name Subclass of Superclass of
. -------------------------------------------------------------------------

agency

Description
---------------------------------------------------------------------------

995

-—---

-----

Any organization of legal standing with regulatory or fiscal interest in
transportation, including federal agencies, states, local units of government,

Metropolitan Planning Organizations, private transit operators, and Indian
tribal governments.
This class may be specialized, i f necessary

Class parameter
. . . . . . . . . . . . . . . . . . . .

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
------------------------------------------------------------

YES
YES
YES

system
system
system
sys Lem

crmporatct.r wi III 1-’

w
o establishe~
+ has inter

1-*
● -*

Relation Multiplicity Related to Comments
--------------------------------------------------------------------------------

cooperates with 1-’ agency A lead agency has
the principal
responsibi lity for

preparing
transportation
plans, for
preparing
environmental
documents and for
carrying out or
approving projec Ls

that may have
significant
impacts on the
cnv i ronmcnt .

n ILW1UIJMWV hLiU

LIIO PI iilcipal
responsibil i Ly for

pre[mril)rj
I I <Illlll)or I al I<tll
plsllu, 101
pt epa) i ng
envi ronmcnt. al
docunl[!nl s and for
c,,lr! y I l)!] <NII or
iippl W1lt(J[)tojwls

Lha L nray have
signi f icanl,
impdcts on the
envi ronmerl L.

objective
planning area

Ogc!n(:y

1 ) J

OM’rmodule : f i Ls6mod Module modified : Wed Mar 29 09:20:22 1995
Class name : air quality area Report page : 1 overall page : 13

Name Subclass of Superclass of
--------------------------------------------------------------------------------

air quality area

Description
--------------------------------------------------------------------------------

A geographic area that does not (or previously did not) achieve one or more
federal national ambient air quality standards.

Class parameter Value Inherit
------------------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

_________________________________________________________
NO system
YES
YES

eystem
system
system
system

Relation Multiplicity Related to Comments
--------------------------------------------------------------------------------

has been designated ● - 1 planning region

I



.—,

—

—

—

,..

.-.

‘n
.

n
m
(u
. . -?

9.
N
. . . .

m
Oal

m:
ma

,

-—

..

-%

—

102 —



OMT modu 1e : fits6mod Module modified : Wed Mar 29 09:28:22 1995

Class name : allocate travel Report page : 1 Overall page : 16
demand event

Name Subclass of Superclass of
--------------------------------------------------------------------------------

allocate travel FITS event
demand event

Description
--------------------------------------------------------------------------------

An activity that allocates the total amount of person trips and commodity flows
to each component of a transporkat ion system.

Class parameter Value
---------------------------------

Abstract NO
Unique fields ‘iEs
Unique operations YES
Primary key impl.
Candidate keys
Indexes
Primary key

Inherit
---------------------------------------------

system

system
system
system
sys Lem

I

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : anchor point Report page : 1 Overall page : 17

Name Subclass of Superclass of
--------------------------------------------------------------------------------

anchor point site

Description
--------------------------------------------------------------------------------

A known point or location along a transportation corridor such as an
intersection, bridge, monument, post, travelway terminus, etc.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract No system
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system

Attribute Domain Default value ClassReq.
------------------------------------ ., -------------------------------------------

description NO NO
location NO NO

Relation Multiplicity Related to Comments
--------------------------------------------------------------------------------

from )_* anchor section
reference networkll 1-* reference network

anchor point.
Lo 1-* anchor SCCLi On



W o}.f’r modu1e : fit r)6mod Nodule modified : Wed Mar 29 09:28:22 1995
0 Class name :
.&

anchor section ReporL page : 1 Ovekall page : 10

I

Ikime Subclass of $k)pcr class of
. -------- ---------------------------- -------------------------------------------

anchor section section

Ilc:n(!r !;)( iatl
-------- ------ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ----------- --------

‘TIIr?explici L doma i!) 0[ valid Ijnorrr
cslrrbt icl)r!s LIIc! p08j Live (lilcc Liofl,

Class parameLcr vi] 1Ue
. .--. ..--- ..__. _.. __-_. -_-. --_ —.._ .

At)nLrac L
Ihl I(JII(! rlr)l{h
11111[!(1O <Jf)nl1111(1111)
III Im;]ry key impl ,
(;iIndl(la LrJ keys
1rulcxes
I)r’imo[y koy

Attribute
------ . . . . . . . . . ..-

disl. rrncc

Relation

NO
Y1.:!:
Y1:!1

Domain
. . . ..-. . . . . . . . . . . .

or’a L

----

-..--

Ot)tr, Tile rfi reel. i on of the rrecL ion

inherit
_____________________________________

syfr Lem

vy[4Lcm
syn Lem
SYSLCIU
sys Lem

Default value Class Req.
. . . . . . . . ------ .,----------------------

N() NO

Multiplicity Related to Cormrrent 9
. -----------------------------------------------------------

from 1-* anchor point
is located on l_* transport node
reference nefwol-kl ]_* reference network

anchor sec Lion
Lo I_* anchor point

I I I ‘1

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : assemble trn sys Report page : 1 Overall page : 19

event

Name Subclass of Superclass of
--------------------------------------------------------------------------------

assemble trn sys [’ITS event
ev(?n L

I)cscr i pl. iul)
. . . . . . . . . . . . . . . .. -.” . . . ..- _ . -------- ----------- -,----- --------------------- ,----

An activity Ll)a L assembles functionally related Lransporta Lion components ir)Lo
a Lrarlspor Latirrn sys Lem.

Class parirmc(cr
.

All!ll 1o11
I)r]i(lfle Iic]drl
U!lique opcr aL ions
l]Linlary key imp].
CarKfi&rLc keys
1ndexe9
Primary key

Va 1(IC Inherit.
..- . . . . . . . . . . . . . . . . . ,---- . . . . . . . . . . .

N() rrynl. om
YR!;
YES

system
system
sys Lem
system

I I t’
,,
I



OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

Class name : assembly Report page : 1 Overall page : 20

Name Subclass of Superclass of
--------------------------------------------------------------------------------

assembly state traversal link
transport system link
transport system node

Description
--------------------------------------------------------------------------------

An assembly is a link class responsible for maintaining the assembly states of
components and their respective containers.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract YES
Unique fields YES
Unique operations YES
Primary key imp].
Candidate keys
1ndexeti
Primary key

system
sysl.cun
sys Lem
SYSt.cm

)

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : bikeway Report page : 1 Overall page : 21

Name Subclass of Superclass of
--------------------------------------------------------------------------------

bikeway traneport link

Description
--------------------------------------------------------------------------------

Any road, street, path or way that is specifically designated in some manner as
being open to bicycle travel.

Class parameter
-------------------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
-------------------------------------------------------------

NO system
YES
YES

system
system
system
system



I-J
~ OMT module : fits6mod Module modific~ “d Mar 29 09:28:22 1995
~ CliJss name : bikeway system Report page : ,erall page : 22

Name Subclass of Superclass of
. . . -------------------- .--------------- ------------------------------------------

bi keway sys tern transport system

l)[:scr i pti on
--.-------------------- .. . . . . . . . . . ..- --------------------------------------------

An orrfered seL of bikeways.

Al)stract NO system
lJniquo fields YES
Ihlirpi(! (j13*~f811i<,ritz Yl,::;
PI imnl y kcy 1111111. I!ynl (,111
Cnn(iida Lc keys ayul. (!m
1Ildcxus system
PI imary key fiysl.cm

I ‘1
i. ‘{ J

‘1

I!!F modu le : fits(, ! Module modified : Wed Mar 29 09:28:22 1995
,. lass name : bordel crossing Report page : 1 Overall page : 23

Name Subclass of Superclass of
------------------------- ------------------ -. . ----------------- . ------ .-----—

border crossing customer site

Oesc; II t ion
---------------------------------------------------------------------------- ..---

An international port of entry primarily between Lt!c U.S. and Canada or Mexico.

Class parameLer Value Inherit
---------------------------------------------------------------------------- . . . .

(
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OMTmodule : f its6mod Module modified : Wed Mar 29 09:20:22 1995

Class name : bridge Report page : 1 Overall page : 24

Name Subclass of Superclass of
--------------------------------------------------------------------------------

bridge structure

Description
--------------------------------------------------------------------------------

A structure, including supports, erected over a depression or an obstruction
such as water, highway or railway, and having a track or passageway for
carrying traffic or other moving loads and having an opening measured along
the centerof the roadway of more than 20 feet between the undercopings of
abutments or spring lines or arches or extreme ends of openings of multiple
boxes; may include multiple pipes where Lhe clear distance beLween openings is

less than half the smaller contiguous opening. AASRTO.

Class parameter Value Inherit
------------------------------------------------------------------------------- -

Abstract YES
Unique fielde YES
Unique operations YES
Primary key impl. sysl. em
candidate keys Sy$ll.wll
Indexes system
PrimaW key system

At Lribute Domain Default value
----------------------------- ------------- .. . . --------------- ------

Ill Idqo Idoll(. I f Ictll. I fill
g(!OIII[?I.1’1Crr
load ltiLing
serviceability
structure components
user COSLS

.-
Classl{eq.

N() 140
N() N()
N() N()
N() N()
NO N()
NO N()

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : bridge element Report page : 1 Overall page : 25

Name Subclase of Superclass of
--------------------------------------------------------------------------------

bridge element

Description
--------------------------------------------------------------------------------

A component of a bridge. See PONTIS data dictionary for a list of bridge
elements.

Class parameter
-------------------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
_____________________________________________________________

NO system
Yl?s
YES

system
system
system
system

Attribute Domain Oefault value ClaesRcq,
-------------------------------------------- .------------------------------------

bridge e] emenL NO N()
condition units
environment

RelaLion Multiplicity Relalcd 1.0 Comment.tj
. . . . ------ . . . . . . . . . . . .. . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . .. . . . .

(!olllaitlu 1., l)! III(IU
i~ in *- i bri(lgc clcmenL

condi Lion

Relation Multiplicity Related to Comments
------ ----------------------------------------------------------------------------

contains 1-* bl-i(ige c]emcnL



+ 014’1’module : fits6rnod Module modified
O Class name :

: Wed Mar 29 09:28:22 1995

m
bridge element Report page : 1 Overall page : 26

condition

Name Subclass of Superclass of
--------------------------- ---------- ---. - . . . . --------- —-- —---------------------

bridge elemenL
conrl i t i on

Description
. . . . . . . . . . . . . . . . . . ..- ----------- ----- .-. .-. -.--- .------ .—. —---------------------

The condition and extent of the operational or physical characteristics of a
bridge element. See PONI’lS for an example of bridge element condition
I-stings.

Class parameter Value Inherit
-------------------

At. wt.ract
Unique fielrfs
Unique operaLions
Primary key impl.
Candicfale keys
i I)dexes
I’limnry key

. . . . . . . . . . . . . . . . . . . . . . . --. --. --. - . . . ..- . . . . - —----------------
N() system
YES
YES

system
system
system
nynl cm

Al Lr II)III(! Il(mlllll) l)eroll]l. Vllll)(? (:1/1[1[11{0([,
. . . ------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(:011{1I 1.I01) N() N()
c!olld i Lion S1.ntc No N()

de8cr1ption
recommended act.

Rela Lion
_..---------...-

is in

ons NO N()

Mu]Lipl icily R(?lul.r!cl Lo CommcnLs
----------------------------- . . . . . . . ------- ------------------- ---

* -1 1)1idgo elcmenl-

[ “f

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : bridge element Report page : 1 Overall page : 27

experience

Name Subclass of Superclass of
________________________________________________________________________________

bridge element experience
experience

Description
--------------------------------------------------------------------------------

An experience that alters the sLate of a bridge element.

Class parameter Value Inherit
---------------------------------------- -------------------------------------- ---

Abstract N() system
Unique fields YEs
Unique operations YES
Primary key impl, system
Candidate keys system
Indexes system
Primary key system

! I 1’ ( I
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OMTmodule : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : bridge experience Report page : 1 Overall page :

Name Subclass of Superclass of
--------------------------------------------------------------------

bridge experience experience bridge inspection
bridge treatment

Description
------------------ ---------------------------------------------------

28

___________

-----------
An experience that changes the state of a bridge.

Class parameter Value Inherit
--------------------------------------------------- ------------------------------

Abstrtict YK;
Unique fields YRs
Unique operations YES
Primary key impl.
CandirJate keys
1ndl?x(!:l
l~rimuty key

sysrl em
Sysl.cml
lry:Jl, (!nl
Uyul (!III

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : bridge inspection Report page : 1 Overall page : 29

Name Subclass of Superclass of
--------------------------------------------------------------------------------

bridge inspection bridge experience

Description
--------------------------------------------------------------------------------

A critical examination of a bridge conducted
to improve knowledge about its state,

Class parameter Value Inherit
-_-__ --_____ ------ __-------- "---------------------------------------------------

AbsLract NO system
IJIII(IU(I ficldtr YRS
Unique opertrLions Y1,:s
Primary key impl. system
Candidate keys system
Indexes sys Lcm
I’rimdty key lJYfit.12111



w (m’ module : f i Ls6mod Module mociificd : Wed Mar 29 09:28:22 1995
P C]d SS name : bridge system Report pag~~ : 1 Overall page : 30
0

Name Subclass of ~,,mpr~l~ss of
.-. ._. _-_- —.. _-. ..-. --. —._

bridge system component sys Lem

Uescript ion

An ordered set of bridges

Cld. parameter Value Inherit
--------------------------------------------------------------------------------

Al):;! r/rcL NO system
unique fields YEs
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system

( ( I I

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : bridge treatment- Report page : 1 Overall page : 31

Name

bridge treatment

DescripL ion
------------- . ------

Subclass of Superclass of
___- ——--

bridae experience

----------------- ------ —------------------------- --------
Any action that a] Lers the staLe of a bridge

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abs LracL NO system
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary ko~.r system

{ i I ( I ,[



OMT module :
Class name :

Name
-------------

I)usway

Dcscripticm
. . . .--...-_---

$

fits6mod Module modified : Wed Mar 29 09:28:22 1995

busway Report page : 1 Overall page : 32

J

Subclass of Supercla9fr of
----------------------------------------- ------------- ------------

transport 1 ink

----- ------------------------- .. ----- . . . . . . . . . . ---------- --------
Au OXCIUUIVO rlghf. s-o f-wdy or fix{!ri OOidCW(IY t-cuorvrxl for lJIIIJUUO

Claau paranleLot Vrll Uo Ir)ll(!r il.
----- ---------------------------- ------------------------- --------------- ------ -----

Ahstract NO Sylll elll
unique fiolrfs YE!;
U!]i qiio opural. i onti Yi:s
Primtrry key impl. 9ysl eln

Candidate keya sys Lem

Indexes sys Lcvn
Primary key Sys L.cfll

I }

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : component system Report page : 1 Overall page : 33

Namo Subclass of Superclass of
---------------------------- --------------------------- ---------------------------

componenL system transportation sysLem safety sys Lem
Lraffic LLyLILeM
br i dfjo syst cm
psvcmcnt. oyel.om
r oddwLly Uyutum

lloBcripLirn]
---- . --- ” ----------------------------- ------- . ---------- -------- ------- .. .

A I rilllsporl. at ion uy~tem Cumpouucl U( Lrilrlupor t tlL ion clemor)Lu.

class parameLer Value lnheiit
----------------------------------------------------------------------

Abstract YES
lJnique fields YH
Uniriue operat ions YKS
Primary key impi.
Candidate keys
Indexes
Primary key

system
system
system
system

------ ..-

--------



+ [Jli’1,lm}(!u] c : f I LIlflmod MIUIUIC modified : Wed Mar 7.9 09:20:22 1995
P-J ~J~~~ “a[”e : continuous flow RelJorL rmqe : 1 overall page : 34
N facility

Name Subclass of
------------------------------

conl i D!JOU!I[low LransporL 1
focili Ly

Description

Superclass of
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._

nk

. . . . . ..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . ----------------------------------------
Any facili Ly such as pipelines used for the Lransport of maLerials.

Class parameter Value Inherit
-------------------------------------- --------------- ---------------------------

Abs Lract NO system
Unique fields YEs
[Jnique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system

1,’1

OMT modu 1c : fiLs6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : continuous flow Report page : 1 Overal 1 page : 35

system

Name Subclass of Superclass of
________________________________________________________________________________

continuous flow transport system
sys Lcm

OescripLion
--------------------------------------------------------------------------------

An ordered seL of continuous f low components.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abs Lract NO system
Unique fields YES
Ilrlique operations YES
;! ulary key impl . system
Candida Le keys sys Lem
Indexes system
Primary key system

( 1<
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OMT module : fits6mod
Class name : crash

Ntmw sul)(:l&rli Lr UI
-------- .---------- ------------- -

c rash

I)(!scriplir)n

) 1 [ 1

Module mod fied : Wed Mar 29 09:20:22 1995 owl’ module : fits6morf Module modified : Wed Mar 29 09:28:22
Report page : 1 Overall page : 36 Class name : culvert Report page : 1 Overall page : 37

i

995

!:llprIlr: I’IUII 01 Nllme !;lll)[!lttuu 01 !hll)ur’r!l dull 01
-------- ---------- ------ . . . . . . . . . . . . . . . . . . . . . . . ----- ----------- . ----------- . . . . ------- .. . . . .. . . . . . . -------- ----------- ., --------- ----

culverL sLruc Lure

I)oscript ion

. . . . .

.. . . . . . ------------ ---------------- ------------ ---------- . . . . .. . . . -------- . . . . . . . . ----- ------- . . -------- ------- . . . . . . ... --- ... . . . . . . . . . . .. . -- .._. ___. . . . . . . . . . . . . . . .
An incirfc?nL involvilig at least one mot.c!r vehicle reuu]Lir)g in persona] injury Any structure urlrler a trtrvelway having d clctir opening of twer!Ly feeL or less

or property damage. as measured a]ong the ccnLer of Lhe Lrdvelway.

Class parameter Value Inheri L Class parameter Value Irlhcrit
------------------ -------------------------------------------------------------- --------------------------------------------------------------------------------

Abstract No
Unique fields YES
Unique operations YES
Prima~ key impl.
Candidate keys
Indexes
Primary key

Relation Multiplicity
__________________ ---------------------- .

contains ● - 1

is a collection of * - 0-1

system

sys Lem
sys Lem
system
sys Lem

RelaLed to Comments
------------------------------

safety section
experience

safety hotspot

Abstract YES
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes eystem
Primary key system

-------



w (J)j,p ,,,(), ],11,, : f I 1tlom(r(l M(MIIIICnmllf ic(l : W(WINI1l 29 09:20:22 1995
P~ class Ildme : curr Lom[!r !+itc I{q,or!. rxrge : 1 Uveroll IIage : 3fl

!I.ltm! Sullr’lullll of Slll)l, lr.’l?lfll; of
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

customer site transport node military installation
I)istrrric site
1101.JuII(I1 ~mrk
rccrmtl<>n orci)
border cros:; lrtft

Description
--------------------------------------------------------------------------------

A person trip or comrnodi Ly E1OW generator; a Lrip origin or destination.

Cus Lrrmer sites !nclude sPCCiric Lri P (JCllGrat OrB such rrs major employers or
aggregate siLes such as Travel analysis zones,

Class parameter
--------__---_.._-..-..-—- -

Abstract
Unique fields
Unique operations
Primary key impl.
Candida Le keys
Indexes
Primary key

Value Inherit

YES
YES
YES

system
system
syetem
system

I {

OMT modu]r! : f i t s6mod
Clasfi mme : (k?pot-

Niltll(!
. . . . . . ..-

rfepot

I)vnct ipl
----- -.

Module modi f ied : Wed Mar 29 09:20:22 1995
Report page : 1 Overall page : 39

!;lll)clallfl or Srrr]cr(:l nfJu of
----------------------------------------------------------------------

terminal

(111
------ . . . . . . . . . . . ---------- .. ------------------------- ------------------

A rai 1, fJiI!l, ! Iruck or msti!lc Lr?r[ninol .

Class parameter Value Inherit
------------------------------------------------------------------------ -------

Abstract NO system
Unique [ields YES
Unique operat i0n9 YEs
I)r imary key imp] . sys Lern
Canr3irfa Le keys system
Indexes system
primary key system

‘1 ( 1/
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otm mocfu1e : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : depot facility ReporL page : 1 Overall page : 40

Name Subclass of Superclass of
------------------- -------------------------------------------------------------

depot f aci 1 ity public transportation asset

Description
--------------------------------------------------------------------------------

The buildings, parking lote and other improvements associated with a depot.

Class parameter
------------------------- -

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
-------------------------------------------------------

NO SYSt em
YES
YES

system
system
system
system

t

OMT module : f i t.s 6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : determine bridge Report page : 1 Overall page : 41

state event

Name Subclass of Superclass of
--------------------------------------------------------------------------------

determine bridge TRAMMSevent
sLate event

Description
--------------------------------------------------------------------------------

An activity that determines the state

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract No system
Unique fields YES
Unique operations YES
Primary key impl. eystem
Candidate keys system
Indexes system
Primary key eystem



+ OWJ”modllle : fits6mod Nodu 1e modified : Wed Mar 29 09:20:22 1995

P Claas name : determine pavement Report page : 1 Overall paye : 42
a HLaLe even L

Name Subclass of Superclass of
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . --- . . . . -- . --- . . . . ” -------------- .

(11~(Ot ml 11(, ‘l’l{AMM!:FVVIII
IMvrwnoIIt nl,n! e
r!vC!nL

Alwl rn(!L N() nyf]l. rwl
I)r)l(lrre fIt?ldn Ylx
iJniquc operations YEs
Primary key impl . system
Candidate keys system
Indexes system
Primary key system

I [ ( (’l

OMT module : fits6mod
Class name : determine roadway

ctate event

Name Subclass of

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 43

Superclass of
---------------------------------------------

dc( rrmi nr rcra[lway TRAMMSr?vf?rll
fit d{ 6S r,v(,l)l

110!:(.1 1111I(MI
. . . .. . . . . . .

All ill:l Ivil y (.lla L (1(s1r,tmlrlcll 1.110[It frl n of

Class pararneLer Value

Al)!ll rac:L 140
IJ!!i(lll[, fi(:l[ln Y};!:
\llli(lll(, ol)er’rrLlo!itr YKS
Primary key impl .
Ca!)didate keys
Indexes
Primary key

{ I

(I 1Oilllwny .

Inherit
--------------- . ---- . - —----- —----------

oyrr Lem

sys Lem
system
system
system

I
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OMTmodule : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : determine safety Report page : 1 Overall page : 44

state event

Name Subclass of Superclass of
________________________________________________________________________________

determine safety TRAMNS event
state event

I Description
--------------------------------------------------------------------------------

I An activity that determines the state of a safety section or hazardous site.

Class parameter
-------------------------

Abstract
Unique fields
Unique operations
Primary key impl .
Candidate keys
Indexes
Primary key

Value Inherit
--------------------------------------------------------

NO system
k’ES
YES

system
system
system
system

) 1 I

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : determine traffic Report page : 1 Overall page : 45

state event

Name Subclass of Superclass of
--------------------------------------------------------------------------------

determine traffic TRAMMSevent
state event

Description
--------------------------------------------------------------------------------

Class parameter
-------------------
Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

.-
Value Inherit

-----------------------------------------------------------

NO system
YES
YES

system
system
system
system



w OMT module : f itshnod Module modified : Wed Mar 29 ( :22 1995
+ ~]a~g ~~~#-J : determine t ravel
co

Report page : 1 OvPtirll page , 46
demand evenL

tfame Sul,, lass of .%perclass of
-------------------------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

determine travel FITS event
demand ever, !

Description
. . -------------------------------------------------------------------------------

An acLivity that determines the total anl. icipated person trips, commodity flows
and characteristics for a transportation system.

Class parnme Lt!r
. . . ..- . . . . . . . . . ------ .

Al)!!tr(]cl.
Unique f ieldfr
11/lique 01)(1 at ions
Pr imirt y koy impl .
(“ar)dida Le keys
1rrdexcs
[’r i mary kr!y

Value Inheri L

NO sys Lcm
YES
YEs

~ynl. em
system
system
fiys Lem

I ( [ (

okrr morlu 1e : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : det t ~mine trn cmpnt Report page : 1 Overall page : 47

funcLion event

,Itle Subclass of Superclass of
-——-—.. .——. -—------- ----------- .--- __. —-------------------------------------

determine Lrn FITS event
cmpnt (unction
event

Descrjp Lion
----------------------------------------- ----------------- --------------

An activi ty that determines which transp,. ~on components can be used to
supper L a specific transportation system function.

Class pcil-ame Ler Value Inherit
. . . . . . . . . . . . . . . . . . ------ ------ . . . . . . . . . . --------------------------- . . . -----..--

Abslract NO sys Lem
Unique [ield:; YEs
Unique operal. iol!s Y!is
Primary key iml)l. sys Lr?m
C’ar)dida Le keys system
In(lexes systcm
Primary key system

({ ( I(



OMTmodule : f i ts6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : determine trn sys Report page : 1 Overall page : 48

event

Name Subclass of Superclass of
--------------------------------------------------------------------------------

determine trn sys FITS event
event

Description
------------------- -------------------------------------------------------------

An activity that determines the function (e. g., services) that characterizes
the purpose of a transportation system.

Class parameter
------------------------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
-------------------------------------------------------

No sysLem
YES
YES

system
sys Lem
system
sys(. cm

1

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : event Report page : 1 Overall page : 49

Name Subclass of Superclass of
--------------------------------------------------------------------------------

event phenomenon experience
planning event
planning scenario

Description
--------------------------------------------------------------------------------

An ieolated instant in time. An even L is said to occur at time t if it occurs
at any time during the chronon represented by t.

Class paranleLer Value InheFit
--------------------------------------------------------------------------------

Abstract YES
Unique fields YES
Unique operak ions Ywi
Primary key impl.
Candidate keys
Indexes
PI Jllldty kuy

At-Lribute I)oma
----------- ------------------

event. t imcsl. anrp

1{01{ILi 011 Mu]lipl
. . . . ..- . . . ------- . . . .. . . .

beg ins by 1-’
creates 1-*

ends by (J-1 - *

planning scenarioti 1-*

event

n
-----

ciLy
. . .

system
system
sy5Lcm
uylJ 10111

Default value Cla8sReq.
-- . --------------------- .-----”- --------- ..-.

NO NO

I{olul c(i Ln Commen(.0
. . . . . . . . . . . . . . . . . . . . . . .

YLat.e
planning workbench
st, ate
planning scenario



w ()!!’1’morfu1e : fits6mod
N Class name : experience
o

Module modi[ied : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 50

Name Subclass of Superclass of
. . ..------ . . .. —.. —------------------- .—---. .-—_____ --------------------------

experience event Lrdllsportation system
experience

transport node experience
transport 1 ink experience
bridge experience
traffic experience
roadway experience
pavement experience
safe Ly seclion experience
bridge element experience

Description

An event participated in. Signi f icant experiences are those that change object
states.

Cl ass parameter Value Inherit
. ------------------------------------ ___________________________________________

Abstract
Uti ique [ iel(ls
Unique Opera Lions
I’rimary key im[~l.
Canrfirfa Le keys
Indexes
Primary key

l{el nL inn M(]1I

rrll. cru 1-

con Lains *.

1 i fcspan o-1

1i fespan

results in

YES
Yrx
YES

system
sys Lr!m
system
Gyst, em

pl ici[. y Rr?l0( C(1 1.() (:omnmr)l.9
----- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. Lrrr!)nl)n)-{.at. Ion

Cr]lllIJcJr)clll-
Lranspor LaLion

sys Lem
.* expr+ri cnce

experience

Thrr 1 i fcspan of an
objr!vt. is LIIrI seL
0[ al I uLa Lr!
altering
experiences
associated with
that object,

‘1’he lifespan of an
objec L is Lhe 9c!L

of all state
altering
experiences
associated witl)
Lhat object.

1-2147483646 - 1 plannirlg event

( f{ [

OMT module : fits6mod
Clas9 name : FITS event

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 51

Name Subclass of Superclass of

FITS event planning event determine trn sys event
allocate travel demand event
assemble trn sys event
determine travel demand event
determine trn cmpnt function

event

Description
________________________________________________________________________________

An acLivity that is part of the Functionally Integrated Transportation Business
System.

Class parameter Value Inherit

Abstract YES
Unique fields Ycs
Unique operations YES
Primary key imp]. system
Carldidtr Le keys system
Irldexcs system
Primary key system

( ‘[ ( {
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OMT module : fitsbmod Module modified : Wed Mar 29 09:28:22 1995
Class name : fixture Report page : 1 Overall page : 52

Name Subclass of Superclass of
--------------------------------------------------------------------------------

fixture transportation attachment

I)escription
----------------------------------------------------------------- . . . . . . . . . . . . . . .

Any equipment or hardware associated wiLh a transportation sys Lcml. Examples
includo RR crossing safety hardware, lighting fixtures, beam guard, signs,
manholeo, catch basirrfr.

Abs LI’ac L N{) Iryul 1!111
Unique fields Y[<:s
Unique operations YEs
Primary key impl. sysl. ern
Candida Le keys SYOIem
Indexes sys Lem
Primary key sys Lem

1 1

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : fleet Report page : 1 Overall page : 53

Name Subclass of Superclass of
----------------------------- L--------------------------------------------------

fleet public transportation asset

nc!u[!ript, ir)ll
------------------------------------------ ---------------------------------------

The vehicles used in a public transportai Lion sys Lem. “fleel” refere to
hi@lWtIy Vd)iC!lcY; ‘rol]ing ntock - refers to rail vehicles,

L!luou ptlrwwl.ur
--------- ----------- .. . .. . . . .

AIIIJIrucl
Ulll(]l!u II CI(IU
Unique opera Lion$r
Primary key impl.
Candidate key~
I ndexea
Primal-y key

V1l1t]<) Iidmrlt
. . . . . . . . . . . . . . . . . . . . . -., .-, ... --., ,. -,--- --, ,---”,,---,,..

NO uyfILum
Ylt!J
YES

system
syatcm
SyfJt 12111
sys Lem



~ (JM’Pmodule : filu6m, ul Module modified : Wed Mar 29 09:213:22 1995
N Class name : flexible pavement Report page : 1 Overall page : ‘l
N

Wame Subclass 0[ ::uper(lfjss of
------------------------------------------------------- .- —___. -—- —————_________

flexible pavement pavement

Ucscript ios
--------------------------------------------------------------------------------

A pavement structure which maintains intimate contacL wiLt) and distritmtes
locids Lo the subgradc and depends upon aggrcqate interlock, par Licle friction
and cohesion for slabili Ly.

Class p. i ~,r Value Inherit
--------------------------------------------------------------------------------

; I]stract NO system
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
indexes system
Primal-y key system

Attribute Domain Default value ClassReq.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -------------- ----------------------------

rutting NO NO

I ( { [

OMT module : fits6mod Module modified : Wed Mar 29 09:28:2.
Class name : freight Report page : 1 Ovetall page : 55

distribution route

Name Subclass of Superclass of
--------------------------------------------------------------------------------

freight traversal
distribution
route

Description
-------------------------------------------- . -----------------------------------

A specified rwite identified as significant in the transport of f]-eight, which
must be considered in Lhe transportaiton planning process.

Class parameter Value 11)1!,Lit
------ . ------ . -- . ------------------- —--- ----------------------------------------

Abstract No system
Unique fields YES
Unique operations YES
Primary key impl. system
Candi(lat. e keys
In, !,,

system
system

Prill. ,: ,:y sys Lem

( (
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OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : geographic object Report page : 1 Overall page : 56

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : geographic planning Report page : 1 Overall page : 57

area

Name Sllbclasfl of Supcrclasu 0[
------------------------------------------------------------ ---------------------

geographic planning area
geographic referencr! neLwork

{]cographic rrh.ieck.

Iloncf IpL Ion
-------------------- ------------------------- ----------- ---- . . . ---------- ------- .

A geographic objccl is an c)bjr?cL representing ~ re~l or drtificidl}y dcfil!Cd
phenomonen which has, or potentially has some kind of slm(. ial or spa Lial
I-emproal position, SAIF’ release 3.1, p. 49, April 1994.

C1UU8 p~rumetcr
-------------------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

.-
Value ll)hori L

------------------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . .

YES
YES
YES

system
system
system
system

Attribute Domain Default value ClassReq.
--------------------------------------------------------------------------------

position NO NO

Name Subclass of. Superclarrtrof
--------------------------------------------------------------------------------

geographic geographic objec L
plirllrling ;Irc!b

I)eu(; llpl.!orl

A 8uL of tlpal.ittl ohjccl. Lilal. reprr-urenl. Lhe locaL
car Louraphic scale and resolution.

Cla~ll paramel. er Value
------------- . ---------------- .. . . . . . . . . . . . . .. . . . . ..---

Aba LrtLcL NO
Unique fields YES
Unique operations YES
Primary key impl.
Candidate keys
Indexes
Primary key

. . ..-.----- . ... . . . . . . . . . . . . . . . .
o!! 01’ a plu[lnir!o dro iIL LKMIIC

Tnher i L
------ -------- ------- .------ .

sytrt. bm

system
system
system
system

Relation Multiplicity Related to Comments
--------------------------------------------------------------------------------

represents *-1 planning area



I-014T 1110(1111r7 : f ! Lrrfmrod Mo(Iu1c mo(]i [ 1ed : wed Mar 29 ().9::?fl:22 1995
N(;lass “~,”~ :
P

geographic Report prrge : 1 overall page : 58
reference network

tJi3me Subclass of Superclass of
. . . ------------------------------------ ------- —--------------------------------—

yr-oqraphic geographic objecl
r[!fercnce
network

Description

A set of spatial objects that represent the posi lion of the reference network
aL some cartographic scale and resolrrt ion.

Class parameter Value Inherit

Abstract NO
Unique fields Yf?s
lJnique operations YES
Primary key impl.
Candidate keys
Indexes
Primary key

Relation Multiplicity
------------------------------------- -

represc!nts *.1

f

system

system
system
system
system

Related to Cormnents
----------------------------------------

reference network

[ ( i

OM~ mrrdu1e :
Cl ass name :

Name
-------------

higt)way

Description
-._-----..---

fit. s6mod Module modified : Wed Mar 29 09:28:22 1995
highway Report page : 1 Overall page : 59

Subclass of Superclass of
----------------------------------------------------------------

transport link

--------------------------------------------------------- -------.-
A puLrlic way dedicated to the purposes of vehicular travel, including the

enl, ire area within Lhe right 0[ way. This area may contain more than one
roadway.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abs Lract No system
Unique fields YEs
Unique operations YES
Primary key impl . system
Candidate keys system
Indexes system
Primary key system

Attribute Domain Default value ClassReq.
--------------------------------------------------------------------------------

functional NO NO

classification

( ( ( ( (
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OMT morfu1e : f i t.s6morf Module morfi f ierl : Wed Mar ?.9 09:28:22 1!)95
class name : highway intcrchonge Neporl. Pago : I Overal 1 pag[! : 60

1

N/Jme Subclass uf Suporcl{i.so nl
------------------- ------ --- . -- . -- . -- . ---------- ”--- --------------------------- ----

h i ghway junction
interchange

PescripLion
------------------- -------------------------------------------------------------

A system of interconnected rampa between two or more traveled ways that are
grade separated

Class parameter
------------------- ----

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primaxy key

Value Inherit
---------------------------------------------------------

No sys Lem
YES
YES

system
system
system
system

) I 1

OMT modu ] e : fits6mod
C 1ass ntune : h i ghwuy

iliLor%o(:L ion

)

Name Sl)l)cltlsu [If
----------------------------------

highway :jmct i on
inl. oruccl inn

Description
--------------------------------- .

} )

Modu 1e mod i f i ed : Wed Mar 29 09:20:22 1995
lteporL pdqe : 1 overa] 1 page : 61

Supcrcl~Hs 01
----------------------- ----------------------

--------------------------------------- ... . . .
The general area where two or more highways join or cross.

Highway intersections involving only two highway sectione do not offer route
choice and are used to represent
significant change in highway section characteristics.

Class parameter Value Inher’it
--------------------------------------------------------------------------------

Abstract NO system
Unique fields YES
Unique operations YES
Primary key impl . system
Candidate keys system
Indexes system
Primary key system



F
N
Ch OM’1”SI(](III I(! I [ 1L1J6M(X1 M(>(lllIv !110(1I f i c(1 : W(,II M{)! 2’1 09:2 R:22 1995

L’ldss name : highway rouLe Report page : I Overall page : 62

lJ(8mG Sul)claflfl or !:111)(,1[,1/11!1101
--------

highwdy roule traversal

Ill,llcl 1111Iofl

TIIC o(ficial designation of a hiqhway, sLreet or road

Class parameter Value Inherit-
-------------------------------------- -------- ..----- . . . --- . - . - —--------------

Abstract NO system
Unique fielrfs Yf?s
Ilniquo operaLjon9 yl;~

Primary kcy impl. sys Lcm
Candidate keys sys Lem
Indexes system
Primary key system

Attribute Domain Default value ClassReq.
------------------ ---------------------- ------------------------------------------

direction NO NO
name NO NO
number NO NO
system NO NO

[ I ( ( (

(Ml’ modu I r? : f i L!llhxl Module modified : Wed Mar 29 09:28:22 1995
Class name : I)igl)way system Report page : 1 Overall page : 63

N<lllw !illl )(:1af]f] of !:l]porcl Finn ()[
. . . . . . . . . . . -------------- . . . . . . . . ------- ------------------------------ . . . . .

highway system transport system

1),1! 1(111)1.lot)
----

Any de!; igna Led col lcc Liorl 0[ highways. Examples i r)clude NaL ional llighWaY
9ys Lcm, Federal-aid Sys Lem, lnLers LaLe llighWaY System, SLraLegic Uighway
Network.

Class parame Ler Value Inherit
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Al)s Lract N() system
Unjyuc fields YES
Unique operations y~s

Primary key impl . system
Canrlida Le keys s,,,I em
Indexes .;; .. I ,:m

Primary key system

( ( I ( [ ( I
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ON’I’modu1e : f i ts6mod Module modi f ied : Wed liar 29 09:28:22 1995
Class name : highway traffic Report page : 1 Overall page : 64

counLer

Name Subclass of Superclass of
--------------------------------------------------------------------------------

highway traffic transportation attachment
counter

Description

A site where continuous traffic monitoring operations occur.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract No system
Unique fields YES
Unique operations YEs
Primary key imp]. system
Candidate keys system
Indexes system
Primary key system

Attribute Domain Default value ClassReq.
--------------------------------------------------------------------------------

speed NO NO
traffic volume NO NO
turning movement NO NO
vehicle classification NO NO
vehicle weight NO NO

I-J
IQ
4

I 1

OMI’ module : fit s6mod Module mod i f i ed : Wcd Mar 29 09:28:22 1995
Class name : historic site Report page : 1 Overal 1 page : 65

Name Subclass of Superclass of
--------------------------------------------------------------------------------

historic site customer site

Description
--------------------------------------------------------------------------------

A building, monument, park, cemetary or other site having public interest and
national regional or local significance, which should be considered in the
transportation planning process.

Class parameter Value Inherit
------------------------------------------------------ ---------------------------

Abstract NO system
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexee syetem
Primary key system



w
NJ
CO mrr mrrdu1e : [it. s6mocl Module modjfic(i : Wed Mar 29 09:28:22 1995

Class name : household Report page : 1 Overall page : 66

Nalsc Suk I ass of !;lll)er(:lo!ls of
. . . . . . . . . . . . . . . . . . ..- -—------------—- ---------------- ---------------------------

household planning area

l){,m~r 11)1Ion
-. . . . . . . . . . . . . . ..- ---------- ---------- ., --------- ------------- --------------- ----

A duMefiL Ic estob] i ~l)mcnL irlclmlir]g l.he mf?mhcrs of a f nmi IY nn(] O(llern I iv; ny I n
I Ill, 1101110IIwr,l 1 I Ilu # ll(n)ll(~llr,l,lll /11f, I 110 I,nlllr: 111111of I I flvnl Iml)rrvl[)) oI!(I I I IIJ
(1(111111Ill. 1o11,

ClrIf3rr parameter value T[lheri L
.-- - _ . . ----------- ---------------- ----------------------------—--------------

Al)~Lrnct N() rryst Cln
(fnlqurl fiol(ls YE!!
UNIque o[)orot. i 01)s YES
Primary key imp] . system
Candi(late keys sys Lem
ltidexes sys Lem
Primary key

At-tribute f)omai n Defau
--------------------- --------- ------- ----------------

economic otal. us
vehicle availability

eLhnicit.y

(’l I {

system

I value ClassReq.
---------------------------

NO NO
NO NO

{ I

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : in Lermodal system Repor L page : 1 Overall page : 67

Name Subclllss of Superclass of

intermodal sys Lem {.rar)sport system

1](.!;,:r i 1)1intl

At) or (]crl!(l CCL of I ral)!{[]nrl al. i orI compm!ellt~
I !/11111[!(11I SI 1(111.

cl <1+)18lmldllwt r!l Vil 1I)(!
.- . . . . .

Ahs Lract N()
Ul)ique fields Y1:s
Unitlur, opcrn[ ior113 Y1:3
PI imat-y kcy impl.
(:ar)dida Lc keyu
]ncfcxes
Primary key

( ( (

. . . ... . . . . . . . . . . . . . . . . . . . . . . . . ..- .
rom more Lharl one mode or mcon~ of

Illliorlt
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

system

tryst Cm
systcm
system
system

[ I ( (



I 1 1

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : junction Report page : 1 Overall page : 68

Name Subclass of Superclass of
--------------------------------------------------------------------------------

junction transport node highway intersection
highway interchange

Description
--------------------------------------------------------------------------------

A site that allows a change in travel route only (not transportation mode).
Junctions connect two or more transportation links of the same type.

Class parameter
----------------------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
----------------------------------------------------------

YES
YES
YES

system
Sysl-em
system
system

I )

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : linear references Report page : 1 Overall page : 69

)

Name Subclass of Superclass of
--------------------------------------------------------------------------------

linear references

Description
--------------------------------------------------------------------------------

The location of a site relative to a traversal in some system. A linear
reference object is a container of linear locations represented by traversals
and their reference point sites.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract NO eyst~m
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system

Relation Multiplicity Related to Comments
--------------------------------------------------------------------------------

is addressed by ● _l site
is referenced by 1-* traversal reference

point
linear referencesll 1-* Ltt+versal

traversal



P ONT module : f iLs6mori Morfule modified : Wed Nar 29 09:28:22 1995
g ~]a~s ,,~,”~ : linear topology Report page : 1 Overall page : 70

Name Subclass of Superclass of
------------------------------------------------ . . .._-- _---- ._. __--- __. -—.--—___

network topology
linear topology

Description
----- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------- . . . . . . . . ..- . . .. —-------------

AI! eIIumflra(,r~l npa L1ol rol;!tinri!lltij) IIPIWC(!II Iwo compr~nr?nl.fl irt{i{cnl i!)q
ifl LcrsQc Lio!l UI crxlnr’r’l iorl. ‘l’hi!l rclo Licrlwhip \S used Lo 9rrppor L “dynmnic
ser]mrmtaLion” analysis.
s, :AIF Release 3.1 discussion of Spa LialTopo]ogy p, 108 ff, for analogous
discussion,

(:)(llrr] Iwrrnmntl!r V,llll(l
. . . . . ------ . . . . . . .

AIIIIt,tiiCL w)
(Illl(lr)c flol(ls yr.”1

Ilrllqlle opcrrrl, ioilir ‘i1:s
Ilrimary key impl.
CandidaLe keys
1ndexcrr
III Imnry kcy

At.Lribu Le I)omai n
-------- . ----------------------------- . . . . . .

linear relationship

Itl)wr 1!

syntcrn

syrrl. rwr
system
rrysl r,rn
nyClLrun

Default value Class Req.
----------------------------------

NO NO

Relation Mu]Liplicit.y Related to Comments
-------------------------------------- ---------------------------------------

component 1 1-1 Transport. at i nn
componor) I

component 2 1-1 I ranspot LaLion
component

1’ ( I ( (

.-

[

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : link demand Repo’ L ,ge : 1 Overall page : 71

Name subclass OF Superclass of
------------..----------.. ----------------------------------------------- .

link demand transpol, ik expe~ience

Description
. . ------ -------------------- ------------------------------

Clarrs paramr Ler Value Il]t]er
---------------------------- . . . . . . . . . . --------------

Abs Lrac L NO Sy:
Unique fields YES
II(!l(ltlt, CIIItItrr( if>tln YE!:

I

I’I lIrhIy koy Imj,l . rrynl , ~~
Llll(lid’!L(! kr~y!) ny[li
1n(lr?xell syrILI?m
III ima)y key syu Lcm

( I

---------------------

( {



1 I

OMT module : f its6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : maintenance Report page : 1 Overall ptige : 72

facility

1

Name Subclass of Superclass of
--------------------------------------------------------------------------------

maintenance public transportation asset
facility

Description
--------------------------------------------------------------------------------

The buildings, parking lots and other improvements used for the upkeep of
public transportation vehicles, machinery or equipment.

Class parameter Va 1ue Inherit
--------------------------------------------------------------------------------

Abstract No system
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key sys Lcm

} )

OMT module : f its6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : metropolitan Report page : 1 Overall page : 73

planning area

Name Subclass of Superclass of
--------------------------------------------------------------------------------

metropolitan planning region
planning area

Description
--------------------------------------------------------------------------------

The geographic area in which the metropolitan planning process muet be carried
out. See CFR 450.308

Class parameter
------_---.------_-

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
_____________________________________________________________

No systbm
YES
YES

system
system
system
system



+ OMP module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
: cla$~ “~~~ : military Report page : 1 Overall paye : 74

installation

Name Subclass of Superclass of
. . ------------------------------------ .--. .-------- .-. --. ——--..----—--- . . . . . . ..-
military customer site

installation

Description
-------------------------------------- ------------------------------------------

A military base, fort, armory, field, etc.

Class parameter
-.------------.---- ,- __ . . .

At]s Lrrrct
(Inique fielrfo
Unique operations
Primary key impl.
Candirla Le keys
Indexes
Primary key

I { I

Value Inherit
------------------------------------------------------

NO SYULern
Ym
YLx

system
system
system
system

{ [

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : national pa~-k Report page : 1 Overall page : 75

Name Subclass of Superclass of
--------------------------------------------------------------------------------

national park cus Lomer site

[description
--------------------------------------------------------------------------------

A park operated by the U.S. Park Service

Class parameter
---------------------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

1

Value Inherit

NO system
YES
YES

system
system
system
system

[ [ I (



I “1 I I I I

OMTmodule : f its6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : network topology Report page : 1 Overall page : 76

Natrre Subclass of Superclass of
--------------------------------------------------------------------------------

network topology linear topology

Description
--------------------------------------------------------------------------------

Each instance represents a connection between two components. ‘l%is
relationship is used to define network structures.
See SAIF release 3.1 p 124 connected_ to class for discussion

Cltiss paramct. er
. . . . . . . . . . . . . . . . . . . ----

Ab3Lruc L.
Unique fielcls
Unique operations
Primut-y kcy impl.
Candidate keys
I ndexos
Primdry key

Value Inhcri L
-------------------------------- ------------------------- -----

NO Uynl.em
YRS
YEs

Uyol (!M
uysl. (!lll
SYSL(3111
Sya( (?II1

ALLribute Oonwii n De fdul L value Cltlssll{cq,
--------------------------------------------------------------------------------

connection direction NO NO

) I I I 1 ) I ) 1

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : node demand Report page : 1 Overall page : ?7

Name subclass of Superclass of
--------------------------------------------------------------------------------

node demand transport node experience

Description
--------------------------------------------------------------------------------

Class parameter Value Inherit
---------- . ------------------ ..---------- ------------- ..---------------------- ,------

Abstrac L NO eystem
lJnique field!J Yfis
(Jnique opCraL~OIIH Yus
Primary key impl. syst~nr
Canrlidat.e keys eyrrt. cm
1II[lcx<!ll Uylll {!Ill
Pi- In\dry kcy Gys Lc!in

RelaL ion Multiplicity Related to Comments
--------------------------------------------------------------------------------

defines a I_* Lranspor LaLi On
transportation system
system network
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I 1 I I

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : PASS event Report page : 1 Overal 1 page : 80

Name subclass of Supcrclasr3 of
------------------- -------------------------------------------------------------

PASS event planning event

I 1

Defrcription
------ ---------------- -------------------- ------------ .. . ------------------- ----------- ------

An activity that ia part of the Pcr[ormanca AfIswsmcnL UusincYrJ SyrrLtmI.

Class parameter
---------- .._---------

A1)LI(racl.
Ulli(plu Iluldl{
Ulll(luu [)1)0111(101111
primary key impl .
CandidaLe keys
Indexes
Primary key

Value Inherit
.------------------ ., ----------------------------------------

YRS
Y1;:;
Yl!:l

Sys I em

sysl.cm
sysl. em
sys Lem

I

OMT module :
Class name :

Name
------------ .

pavement

I

UcscripLion
---------------

I I I

fits6mod Module modified : Wed Mar 29 09:28:22 1995
pavement Report page : 1 Overall page : 81

Subclass of Superclass of
-----------------------------------------------------------------

transportation element flexible pavement
rigid pavement
pavemcnL sLructure

----------- __--- _- _----- _-- ____- +---------------------------- ..___
A pavemenL course or luyer, including base course and overlays.

(’luuu IJal umut. ur V(1I IIIJ
. . . . .. . . .

Alnrl. racl. YES
Unique fields YES
Unique operations YEs
Primary key impl ,
Candirlate keys
1ndexes
Primary key

Attribute Dornai n
------------------------------------- .

distress
remaining service life
ride
roughness
surface friction

Relation Multiplicity
------------------------------------- .

provides *- 1

system
system
r3ys Lcm
sysLem

Default value ClassRcq.
-----------------------------------------

No No
No No
NO NO
NO NO
NO NO

Related to Comments
-----------------------------------------

pavement structure



W OMT modu 1e : f i ts6mod Module modified : Wed Mar 29 09:28:22 1995
w c]a~~ ,,~m~ :
m

pavement experience Report page : 1 Overall page : 82

Ibme Subclass of Superclass of
--------------------------------------------------------------------------------

pavement experience pavement treatment
experience

pavemenl inspection

Inscription

An event that alters a flexible pavement state.

Class parameter Value Inherit

Abstract YEs
Unique fields Yf3s
Unique operations YES
Primary key impl .
Candidate keys
Indexes
Primary key

I I (

system
system
system
system

I I I [

OMT module : fitsbmod Module modified : Wed Mar 29 09:28:22 1995
Class name : pavement inspection Report page : 1 Overall page : 83

Name Subclass of Superclass of
--------------------- -----------------------------------------------------------

pavement pavement experience
inspection

Description

A critical examination of a pavement conducted to improve knowledge about its
sLate.

Class parameter Value Inherit
________________________________________________________________________________

Abstract NO system
Unique fields

-.
YES

Unique operations YES
Primary key impl . system
Car]did~te keys system
Indexes system
Primary key system

I [ ( I { I



I 1

OMTmodule :
Class name :

Name
. . . ...- . . .

pav[!m<!rll
:)(.I ucl. ure

I)cwr 1pt. ion
. . . . . ----- . .. . . .

1 1 1

f its6mod Module modified : Wed Mar 29 09:28:22 1995
pavement etructure Report pa9e : 1 overall page : 84

,sut)clafru of Suporclutru 01
,------- . .. ----- . . . ---- .. ----- . . . . . . . . . .. . . . . . .. .. ---- ... ------- .. . . . . . . . . .

[XJV<!IIWIII.

-------------------------------------- --------- ------- ----------------
‘1’IICcoml)i nLJLi on of S1 1 pavemcnL courot!l~ PI UCOd os u IIUII!II~(i~ LO LJUPPOJt Lr~jf f i‘;

load and distribute iL Lo Lhe roadbed. . lJrJwi to moni Lor comI)os i Lr! trLt cIw Lll
and deflection indicators.

Class parameter Value Inherit
----- ------------------------------------------------------------- ------- ., ------—-

Ahs Lrac L NO s ys 1.Cm
unique fields YES
Unique operations YES
Prima~ key impl. sys Lem
Candidate keys system
Indexes system
Primary key system

Relation Multiplicity Related to Comments
--------------------------------------------------------------------------------

provides *- 1 pavement

1 1 ) ) I I

OMT modu 1e : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : pavement syetem Report page : 1 Overall page : 85

NIJIMK SIII)CI{IIIB of :;~ipcr(; lrrsu of
--------- .. . . . . . . . . . . . ----------------- --------- . ----------------- ------------- ---------

J>UVUllK!llt. LlylJt.lXl (!Ompollt!lll. Syrll. c!m

I)uu(!l I[)tlnn
------------ ------ --- ------ ---------- . ------- ---------------- ------------- -----

An ordcrd UCL of ptrvemonL Hlructurus.

CldstJ IMIWI{!LCI
__-..--------.-----

Abs Lract
unique fields
Unique operations
Primal-y key impl.
Candidate keys
Indexes
primary key

villlle I nher 1L
------ . ------------ ----------- ---------- .--------------- . . . . . . . .

NO system
YES
YKS

sys Liwl
system
system
system



+ (w’ module : Cits 6mod Module modified : Werl Mar 29 09:28:22 1995
W Cluns name : pedeo Lr’i arlway Rcpor[. imgc : I ov(!I-dll pafic : 80
m

Ncrmr2 Subclti:lil 01 !;llp(!l [:1(111!1nf
. . ..- .. . . . . . . . . . . . . ---------- ------ -------- ----- ------ ----- ----------- . . . . . . . . .

periestrianway transport link

l)cscripLi On
.-. . . . . . . . . . . . . . . . . . . . . . .

A rights-of-way dedicated for the exclusive usc of pedes(. rians. Includes people
movers, skyways, sidewalks.

Class parameter

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

I I

Value Inherit
. . . . .

NO system
YES
YES

system
Sysl. cln
system
sys Lem

{ [ i

OMrl’module : fiLs6morf Module modified : Wed Mar 29 09:20:22 1995
ClatltJ name : phonumet)on Rep[ll L pdge : 1 overull pijue : 89

N(IIIK! Slll)[!lduu 0( !;lll)orcluuu c)l
. . ..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

state
cvorl L

plbct)<)mcnorl

DcscripLion

A significant occurance or even L. Used as Lhe most general abstract superclass
in the model. Every objecL is or represents, by definition, a phenomenon.

Class parameter Value Inherit
_.. ._. ._. ._. ____________________________________________________________________

Abstract YES
Unique fields YES
Unique operations YEs
Primary key impl.
Candidate keys
Indexes
Primary key

RelaLion Multiplicity
------------------------------------

manages ● _l

phenomenon 1 1-1
phenomenon 2 1-1

[ ( 1 I

system
system
system
system

Related to CorrmrenLs
-----------------------------------

planning workbench
temporal topology
temporal topology

i I ( [

---



I I } I

OM’I’modul(! : f iLrr61Ks] Mo(lu]r? mo[lif

I I

ed : Wcd Nor 29 09:20:22
class name : pavement treatment Report. pdge : 1 overall page : 86

Name subclass of Superclass of

I 1

995

--------------------------------------------------------------------------------
pavement pavement experience

LI c,~LmenL

Description
--------------------------------------------------------------------------------

Any acLion that al Lers the sta~e of a pavement.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract NO system
Unique fields yf?$

Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system

Primary key system

w
Lo
UI

I ) I 1 1 I I

OMT module : f i LsGmorJ Module modified : Wed Mar 29 09:28:22 1995
Class name : perlesl-rian system Repor L page : 1 Ovetall page : 87

Name Subclass 0[ Superclass of

-------------------- J ---------------------------------------------------------------

pedestrian system transport system

Description
--------------------------------------------------------------------------------

An ordered set or pedestrianways.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract NO system
Unique fields YPs
Unique operaLions YEs
Primary key impl. system
Candidate keys system
Indexes system
primary key system



W OMT mo(h]](, : f I 1 flGlllo(l M{nliilo mo(lifi(!d : Wed M{]r 2!) 09:2[]:22 1995
b Clcrss name :
0

pipeline [arm Report page : 1 Overall page : 90
owr module : f i Ls6m(xl Modul(? modified
Class name : planning area Report page : 1

thime SUIXIWJ or Supcrclasn of.
---------------------------------- ----- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

pipeline farm terminal

I)(!OCI1pt.I011

A facility for t.ransfr?ring materials from pipelines OJI1O f-ruckg or rail cars.

Cltiss parameter Value lnhrri[.
--------------------------------------------------------------------------------

Abstract NO system
Unique fields YES
Unique operations YES
Primary key impl. sys Lem
CandidaLe keys system
Indexes sys Lem
Primary key system

I I I [ I I I

Wed Mar 29 09:28:22 1995
Overall page : 91

Name ::UIJ(:Id!lll of Superclas5 of

planning area sta Le travel analysis zone
household
plannil]g region

l)cscrlptio[l
--------------------------------------------------------------------------------

A Territorial unit used in land use and transportation planning analysis.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abslract Yus
Unique field:; Y[;s
Unique operations YES
Primary key impl.
Candidate keys
Indexes
Primary key

Rela Lion Multiplicity
-----

has interest in +-+

is component of I_*

is served by *.1

planning areai I_*

planning area
planning areall I-*

planning area
represents *- 1

Lravel analysis 1.*

zonellplanning area

1’ I

system
system
system
system

Related to Comments
------------- . ----------------- —--- -----

agency
planning region
transport system
planning area

planning area

geographic planning
area

travel analysis
zone



I I

OMTmndu 1e : fits6mod ModuIc modi f

I I

ed : Wed Mar 29 09:20:22 995
Cl ass nmne : planning corridor l@porL page : 1 Ovcl”al 1 page : 92

Name subclass of Superclass of
-------------------------------------------------------------- -------------------

planning corridor planning region

Description
------------------ ----------------------------------------------------- :--------

an exieting or proposed transportation corridor.

Clase parameter Value Inherit
--------------------------------------------------------------------------------

Abstract NO system

Unique fields YES
Unique operations YES
Primary key impl. SYSt em

Candidate keys system

Indexes s ys Lem

primary key system

I I i I

OM’1’lllOdU] r! : f i ts6morf
clas~ r)arne : planning everlL

NcJme Suhcldfrs of
------------------------------

planning event event

1

Description
---------------------------------

I I 1

Module morfified : Wed Mar 29 09:28:22 1995
Re[)orl pdge : 1 ovcra] 1 p~~c : 9]

Supercla~s of
---------------------------- --------------------

FI ‘1’SevenL
TRAMMSevent
PASS everrt_
TREADS event

-----------------------------------------------
A unit of planning activity that, when complete, leaves the enterprise in a

consistent state.

Class parameter Value Inhe; it
--------------------------------------------------------------------------------

Abstract YES
Unique fields YIN
Unique operations YES
Primary key impl . system
Candidate keys system
Indexes system
Primary key system

Relation Multiplicity Related to Cormnents
--------------------------------------------------------------------------------

results in 1-2147483646 - 1 experience



+ OMT module : fIt86mod Module modi[ierl : Wed Mar 2’1 “8:22 1995
> Class name : planning region Report page : 1 Overall page : 94
N

Name Subclass 0[ Superclcr8s of
----------------------------------------------------------------------------- -

I)lonning region pltl ,111area sta Lewidc planning area
molropol II on ~)lat}tllnu rrrm
plrJnrIIIIu corr i(lnr

Drmcriptiot)

.-

------------------------------------------------------------------------ --------
‘rhe entire planning area,

L’J~us parameter Value Inherit
--------------------------------------- . . . ------------ --------------------- -
Abstract NO sys Lem
lJnique fields YES
Unique operation YES
Primary key impl. system
Candidate keys syslem
Indexes system
Primary key system

Attribute Domain Default value ClarrsKeq.
------------------------------------------------------------------------------

economic growth NO NO
demographics

Relation Multiplicity Related to Comments
------------------------------- ---------------------------------------------

has been designated ● - 1 air quality area
is component of I_* planning area

[ i I I I [ [

---

---

---

I

OMT module : fits6mod Module modified : ‘tk?d Mar 29 09:28:22 1995
Class name : planning scenario Report page : 1 Overall page : 95

Name Subclass of Superclass of
--------------------------------------------------------------------------------

planning scenario event

lJuLlcripl Ion
--------------------------------------------------------------------------------

A hypothesized chain of experiences.

Class pal-n, ,,~ Value Inherit
--------------------------------------------------------------------------------

Abstract NO syetem
Unique fields YES
Unique OP( i ,i(. ions YEs
Primary key impl. system
Candidate keys sys L(?m
Indexes Syst,ll
Primary key syet.em

Relation Multiplicity Related to Comments
--------------------------------------------------------------------------------

planning scenarioll 1-, event
event

I I I I [ I i



I ),1

OMTmodule : f its6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : planning workbench Report Page : 1 Overall Page : 96

Name Subclass of Superclass of
--------------------------------------------------------------------------------

planning
workbench

Description
---------------------------------------------------------------------- ----------

The planning workbench is the mechanism for accessing, through a single,
consistent interface all of the opera tionas and objects defined by the
transportation planning business systems architecture. see white paper dated
10/17/94.

Class parameter
---------------------- ----

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
primary key

Value Inherit
------------------------------------------------------

NO system
YES
YES

system
system
system
system

Attribute Domain Default value ClassReq.
--------------------------------------------------------------------------------

workbench clock NO NO
workbench extent NO NO

I 1 1

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : port Report page : 1 Overall page : 97

Name Subclass of Superclass of
--------------------------------------------------------------------------------

port terminal

Description
-------------------------------------------------------------------------- ------

A facility for loading and offloading passengers and cargo from ships

Class parameter
------------------------- .

Abstract
Unique fields
Unique operations
Prima~ key impl.
Candidate keys
Indexes
Primary key

Value Inherit
-------------------------------------------------------

NO system
YES
YES

sysl+m
system
system
system

Relation Multiplicity Related to Comments
--------------------------------------------------------------------------------

creates I_* event
manages *-1 phenomenon
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1

OMT module : f its6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : public Report page : 1 Overall page : 100

transportation
system

Name Subclass of Superclass of
--------------------------------------------------------------------------------

public transport system
transportation
system

Description
--------------------------------------------------------------------------------

A eet of components that provides transportation service to the public using
vehicles that transport more than one person for compensation. Subclasses may

include public transit and paratransit systems.

Class parameter Value Inherit
--------------------------------------------------------------------------- -----

Abstract No
Unique fields YES
Unique operations YES
Primary key impl,
Candidate keys
lnrfexes
Primary key

Attribute I)omai n
------------------- .-------------.

number of vehicles

Rolotion Multi Pllclly
---.-- ---.-----.--- . . . . . . . . . . . . . . .

conta.tns *- 1

system

system
system
system
syslem

Default value ClaasReq,
--------------------------------------------

NO NO

Rolnl. f![l 1(] C(mnnclll s
-------------- ------ -------------- .-------- .. . . .

put)l i c
Lrtulr3portnt. ion
nnscl

1,

OM’f’modu 1e : fitsbmod Module modified : Wed Mar 29 09:28:22 1995
Class name : rail system Report page : 1 Overall page : 101

Name Subclass of Superclass of
--------------------------------------------------------------------------------

rail system transport system

Description
--------------------------------------------------------------------------------

An ordered set of rai 1 components. E.g. , a railroad.

Class parameter
--------------------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
------------------------------------------------------------

NO system
YES
YES

systbm
system
system
system



+ OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
= Clilss rldlne :
m

railroad crossing Report page : 1 Overall page : 102

Name Subclass of Superclass of
----- ------------------------------ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

railroad crossing transportation attachment

OescripL ion

AL grade intersection of a railway and a highway.

Class parameter
--------------------- .

Abstract
Unique fields
Unique opf!riJL ions
Primary key impl,
Candidate keys
Indexes
Primdry key

Al 1 ril)u L(!
. . . . . . . . . . . . .-

I)llmlwt u! L! 0 Inu

Value
------------- --------

NO
Yl’s
YEs

Ilomlli II
. . . . . ..- . . . . . .

J I

Inherit
----- . -- . - . ------ . - —----------

system

eys Lc!m
sys Lem
sys Lem
oyslem

!)0111111( Villllo cl ilslul?u(l ,
. . -. . . . .

N() N()

I \ I (. I

(JMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : railway Report page : 1 Overall page : 10“

Name Subclass of Superclass of
--------------------------------------------------------------------------- --

railway transport link

Description
---------------------------- ------------------------------------------------

A dedicated rights-of -way re~, t :cd for train Lravel. includes 1 ight rail,
heavy rail, rapid rail, commuter rail .

Class parameter
------------------

Abstract
Unique Llelde
{Jni clue operat ! ons
Primdry key impl.
CandidtrLe keys
1ndcxes
Pr im,lr-y key

.- .-
Value Inherit

-------------------------------------------------------
No system
YES
YES

system
sys Lem
syst em
system

I { I



\ t

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : recreation area Report page : 1 Overall page : 104

Name Subclass of Superclass of
--------------------------------------------------------------------------------

recreation area customer site

Description
--------------------------------------------------------------------------------

A significant scenic or recreational travel destination.

Claas parameter Value Inherit
--------------------------------------------------------------------------------

Abstract No system
Unique fielda YES
Unique operations YES
Primary key impl, system
Candidate keys system
Indexes system
Primary key system

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Clrrss name : reference network Report page : 1 Overall page : 105

I

Name Subclass of Superclass of
--------------------------------------------------------------------------------

reference network

Description
--------------------------------------------------------------------------------

A frame of reference, or datum, used to control linear locations. The
reference network is used for both field locations and data base
representations of those locations.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract NO system
Unique fields y~~

Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system

Rr?1St1C,ll Mul LiPl i(;i~y Nclal. rxl 10 Commcl)LII
----------------------- ----------- ------- .. --.---------.--.”-- --------- .-- . . . . . . . . . . .

refcrrwco rlol.workti ]-4 anchor poinL
nll(!llnl pollll.

reference llcLwork H ]-* anchot nocllon
anchor section

represents *. 1 qeorjraph Jc
reference network



ONT module : fits6mod Module modified :
z

Wed Mar 29 09:28:22 1995

CldSS [ltime : reference post
co

Report page : 1 Overall page : 106
OMT module : fits6mod
Class name : retaining wal,

Name Subclass of Superclass of
--------------------------------------------------------------------------------

reference post traversal reference point

Description
--------------------------------------------------------------------------------

A numbered post placed along a travelway. The number may represent a milepoint

or may be arbitrary.

Class parameter
. . . ----------------

Abstract
unique fields
Unique operations
Primary key imp].
Candidate keys
1ndexes
Primary key

-.---
Value Inherit

-------------------------------------------------------

NO system
YES
YES

system
system
system
system

ALLrihu Le l)nmai n r)efoult, vtilue Class! lleqd
. _ . . . - . ------------ _--------- _ ------ . . - ..".....- .. . ..---- ..-. . . - —---------- ,--.-

number N() NO

[“l 1’( I 1, i

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 107

Name Subclass of Superclass of
________________________________________________________________________________

retaining wall structure

Description
________________________________________________________________________________

A structure used to retain soil.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract YES
Unique fields YES
Unique operations YES
Primary key impl, system
(’,;ndidate keys system
Indexes eystem
Primary key system

(.I I [



t

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : rigid pavement Report page : 1 Overall page : 108

Name Subclass of Superclass of
--------------------------------------------------------------------------------

rigid pavement pavement

Description
--------------------.--- ---------------------------------------------------- ----

A pavement structure which distributes loadrr to the subgrade having as one
rm)rrrc a porl land cemenl concrclc slab UC rela Lively liiqh be!lding resislallcc.

Class parameter Value Inherit
--------------------- :----------------------------------------------------------

Abstract NO syrrtvm
Unlqllo fields YES
Unique operrrl. ions YP,S
i~rimnry key impl. nyri LPm
L!andIdriLc keys Syrll.lwl

Indexerr Ryslr?m
Primary key oyslem

)

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : roadway Report page : 1 Overall page : 109

I

Name Subclass of Superclass of
--------------------------------------------------------------------------------

roadway transportation element

Description
--------------------------------------------------------------------------------

‘The portion of a highway designed or built for vehicular use. includes the
Lravelcd way, frl)oulders, guLLcrs and auxiliary lanes.

Class parameter

Abstract
Unique fir.ldn
Urli(iuc olx?rnlinn!r
Primary kcy Impl.
Cctndidale keys
1rldcxes
Primary key

Value Inherit
--------------------------------------------------------

NO syr3tem
YRS
Yl,:s

ayslem
system
sys Lem
ayslem

Ail. t’li]iIlo 1)(mIflI rt mr~(ilt vnllln (’11’ 1111IRWI.
,.. . . . . . .

HI 1(111111(!111, N() tl()
cross secl inn N() NO
numl)er 0[ ltrues NO NO
Lravcled way widl. il NO NO



P OM’rmodule : f i ts6mod Module modified : Wed Mar 29 09:28:22 1995
0 Class name : roadway experience Report page : 1 Overall page : 110—
v

Name Subclass of Superclass of
. . . . . . . . . . . . . . . . . . . . ..-------------------------------------------- ------------

roadway experience roadway treatment

experience

.

Description
--------------------------------------------------------------------------------

An event that affects the state of a roadway.

Class parameter Value Inherit
-----------------------------------------------------------------------------

Abs Lract YES
Unique fields YES
Unique operations YES

Primaty key impl. system
Candidate keys system
Indexes system

Primary key system

I I i “i 1

.-

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : roadway sys Lem Report page : 1 Overall page : 111

Name Subclass of Superclass of
--------------------------------------------------------------------------------

roadway system component system

Description
--------------------------------------------------------------------------------

An ordered set of roadway sections.

Class parameter
-- . . ..-------- . .. —--

Abstract
Unique fields
Unique operations
primary key impl.
Candidate keys
Indexes
Primary key

{

Value Inherit
____________________________________________________________

NO system
‘iES
YES

system
system
system
system

( 1 [ I 1’



OMT module : fits6mod Module mocfified : Wed Mar 29 09:28:22 1995
ClaSS name : roadway treatment Report page : 1 Overall page : 112

Name Subclarrs of Superclfrfrs of
--------------------------------------------------------------------------------

roadwny trrvrt.ment rorrdwriy Experience

Iwwrcrlptinn
-------------- . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --

An nction (.hnt iil LII!n (ho nlnl n of n Iurulwoy. A[!IIOIIII 111[:111(111COIIfrLIII(4[1011,
maintenatice ond rehabi]i La L~un.

Class parameter Value Inherit
--------------------------

Ahnt. tncL
UIIiquO Cieldo
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

------------------------------------------------------
No uyul,rnn
Yw
YES

system
system
system
system

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : saiety hotspor. Report page : 1 Overall page : 113

Name subclass of Superclass of
--------------------------------------------------------------------------------

sflfr?ty hoLspoL t.ransportaLion attachment

A l(x!iIL1oI! w{LII ulotll.or Ltm!) rrxIJoc Lod numhorn of er’fwtlw:o.
A hazardourr ]oca Lion.

Class parameter
--------------------------

Alxrtra(!L
Uniquo fir?ldtl
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
------------------------------------------------------

NO ays Lcm
Yh:s
YES

system
system
system
system

Relation Multiplicity Related to Comment a
--------------------------------------------------------------------------------

is a collection of ● - 0-1 crash
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I

w’]’ modu1(? : f i t s 61110(1 Mn(hllr! mn[ll fit+ : Wed Mnr 29 09:20:22 199!i
Closs name : sfI[eLy sys Lcm nepnl-t paqr! : 1 ovcrol I piIuc : I 16

Name Subclass of Superclass of
--------------------------------------------------------------------------------

safely Systrml component i3ysLcm

Description
________________________________________________________________________________

An ordered set of safety sections

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract NO system
Unique fields YES
Unjque operaLiona Ytls
Primary key impl. system
Candidate keys system
Indexes system
Primary key system

1

owl’ 1110{111I [! : ( i ( n6mod Mod{llo modified : Wed Mar 29 09:28:22 1995
c1 tlsll rlnmc! : necl. iol) Ropor L pil<lc : 1 L)vol /111 prlq(! : I 1“/

I

Name Subclass of Superclass of
--------------------------------------------------------------------------------

sec L.ion Lransportat i on component transport 1ink
Lrnnulmrtnl, iun elemot)t
anchor section

Description
--------------------------------------------------------------------------------

A linear portion of a transportation system or its components defined as the
portion of the componenL loca Led between two sites.

Claes paramcLer Value Jnherit
--------------------------------------------------------------------------------

Abstract YES
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system

Relation Multiplicity Related to Comments
--------------------------------------------------------------------------------

locates begin 1-. site
locates end ~-. site



P off], ,“lJrf,,l,; : fits6mod Module mrrdif ied :
w CInss name :

Wed Mar 29 09:28:22 1995

-&
site Repor L pdgc : 1 Overall page : 118

silt, Lrunspor LdLirIn compoflerlL Lrtlnllpor[. ride

Lrdnspor La Lion trLtachmcnL
dll(:tlor p[)inL

LJescript ion
-------------------- ------------------------------------------------------------

A transportation component Lhat exists 01- occurs at a specific place.

Class parameter
--------------------

Abstract
Unique fields
Unique opcrd Lions
Primary key impl.
CandidaLe keys
Indexes
primary key

Value Inherit

YES
YES
YES

system
sys Lern
Yystem
system

Attribute Domain Default value ClassReq.

(,1 ! set NO NO
ottset direction NO NO

Relation Multiplicity Related to Comments
-------------------------------------------------------------- __________________

is addressed fJy *–1 linear references
locates begin 1-’ section
locates end 1-* sect ion

I $
[ I 1’

OMT module : f its6mod Module modifird : Wed Mar 29 09:28:22 1995
Class name : sta Le Report pag( : 1 overall pag, 119

N,IIIIIJ !lll])(:]rJIJll ()[ ~ul)ul(:lu UIJ Of
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .--, .-. . . . . .

tJ1.rll.e pl)enome non L1dll UpO1[d LiOll CrmIIJOIIr$IIL
assembly
Lranupor LuL ion sys Lem
plti[tlllng ared
Lravel demdud

Descript ion
--------------------------------------------------------------------------------

A condition of being defined by constant attributes and link relationships. A
Sta Le can be thought of as a portion of time between events. A State with no
end state is current in when valid time equals system time.

Class parameter
_-. .-_--- . . . .. —..-

Abstract
Unique fields
Unicr ,perat ions
Priim.,;, key impl.
Canclirlate keys
Indexes
Primary key

.-
Value Inherit

---------------------------- ----------------------

YES
YEs
YES

Sys{ !
sys Lem
system
system

Relation Multiplicity Related to Comments
________________________________________________________________________________

begins by 1-, event
ends by o-1 - * event

I ( I



I I

OWT module : fits6mod Module modificcf : Wed Mar 29 09:28:22 1995
Class name : statewide planning Report page : 1 Overall page : 120

area

Name Subclass of Superclass of
--------------------------------------------------------------------------------

fitatewicle planning region
planning area

Description
--------------------------------------------------------------------------------

A territorial unit comprising one of the 50 United States, Puerto Rice, or the
District of Columbia. .

Class parameter
--------------------

Abstract
Unique fields
Unique operations
Primaxy key impl.
Candidate keys
Indexes
Primary key

Value Inherit
-----------------------------------------------------------

No system
YES
YES

system
system
system
system

[

OMP module : [i Ls6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : street address Report page : 1 Overall page : 121

Name Subclass of Superclass of
--------------------------------------------------------------------------------

street address traversal reference point

IlescripLion
--------------------------------------------------------------------------------

A geographic location of a building.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract No system
Unique fields YES
Unique operations YES
Primary key impl . system
Candidate keys system
Indexes system
Primary key system



P OMTmodu] e :
Ln

f its 6mod
Class name :

m
structure

Module modified : Wed Mar 29 09:28:22 1995
Keport page : 1 Overall page : 122

Ndme Subclass of $upercldss of
. . . . . . ---------------------------------------------------------------- --------.

sLrucLurc transportation elcmerr L tunnel
bridge
noise barrier
culvert
reLdir)i fig wdll

Description

An el}girleered works gucll as Ixidge, noise barrier, box c!]lvet L

. . . . . . . . . . . . . . . . ..- . . . . . .
Abs LracL
Unique fields
Unique operations
Primary key imp] .
Candidate keys
Indexes
Primary key

------ . . . . . . . . . . . . . . . . . . . . . . . . ---------- . . . . . . . . . . . . . .
YES
YEs
YES

system
system
system
sys Lem

,
{

OMT module : Eits6mod
Class name : system demand

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 123

Name subcla Btr of Superclass of
--------------------------------------------------------------------------------

sys Lem demand transportation sys Lem
experience

Descri[~L ion
------- . --- . _ - ___ . . . . ----- .------------------------------------------------------

‘1’IIL!ac(.IIiJ] or 1at.en~ rlcmofid [or ])uruon~ of cc)mmurli Ly movemenL on a
LfuI!t)l]<)I.(.u[. ioIl UYSLL!III.

Cldss parameter Vdlue Inheri L

Alm[ rdct N() f~ystem
[Jr)l[pju f I el(lti Y[.:s
(Jniqrie opera Lions YEs
Primary key impl . system
Candidate keys frys Lem
Indexes sys Lem
Primary key system

I I { 1



i I

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : temporal topology Report page : 1 Overall page : 124

Name Subclass of Superclass of
--------------------------------------------------------------------------------

t empora 1 topology

Description
-------------------------------------------------------------------------- ------

See discussion in SAIF release3 .1 p. 118 ff.

Class parameter
------------------------ -

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
,-------------------------------------------------------

NO sys Lem
YES
YES

system
system
system
system

Attribute Oomai n Default value ClassReq.
--------------------- -----------------------------------------------------------

temporal relationship NO NO

OMT module : fits6mod
Class name : terminal

Name subclass of
__-____ --_____ ----- ——------------ .

terminal transport node

Description
---------------------------- ---.----

I

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 125

Superclass of
------------------------------------ --------

airport
depot
port
pipeline farm

--------------------------------------------
A [acil iLy al lowing intcrmoda] Lranster of passengers or goods.

Class parameter VrI1ue lnhe~it
_,------------------------------------------------------------------------ ------

Abstract Y[?s
Unique fields YES
Unique operations YES
Primary key impl.
Candidate keys
Indexes
Primary key

system
system
system
system

I

Relation Multiplicity Related to Comments
-------------------- ------------------------------------------------------------

phenomenon 1 1-1 phenomenon
phenomenon 2 1-1 phenomenon



w 01:!’ module : f i t s6mod Module mod i f ied : Wed kfar 29 09:28:22 1995
U (’lass name : traffic’ experience Report page : 1 Overall page : 126
m

Il<ime Subclass of Superclass of
. . --------------------------------- -------------------------------------------

traffic experience traffic record
experience

Description
------------------------- ------- --- . --------------------------------------------

An event that alters the sta Le of a traffic sec Lion.

Claso parameter Value Inherit
. . . . . . . . ------------------------------------------- -----------------------------

Abstrac L YES
unique fields YLS
Ul{i<plc operations YW
Ijrj mary key i mpl. Yyst. crn
(’dnrfidat. c? keys
1!1(IC!XIJ3

Sys( em
Uyst cm

III imary key Uyst [!111

1’[ 1 { [ i’ I

OMT module : fjts6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : traffic record Report page : 1 Overall page : 127

Name subclass of Superclass of
-------------------------------------------- ------------------------------------

traffic 1< )rd traffic experience

Descript ion
--------------------------------------------------------------------------------

The results of a Lraffic census.

Class parameter
------------------------ .

Abs Lrdct
Unique fields
Unic]ue operations
Prim., t-y key impl.
call I I e keys

Intlt.., t .,

I’rimdr y key

I {

Value Inherit

NO system
‘i l!%
YP:S

syetem
system
system
syu Lem

I



)

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : traffic section Report page : 1 Overall page : 128

Name Subclass of Superclass of
-------------------- -------------------------------------------------- ------.---

traffic section transportation element

Description
-------------------- ------------------------------------------------------------

A statistical section used LO monitor tratfic statistics.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract NO system
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system

Attribute Domain Default value Class Req<
------ "-------------------------------------------------------------- . . . . . . . ..- -

liiqhwny Lrnf f ic volume NO N()
vohiclo cl{lnal flcal,lnn N(J N()
veh i c1 e occupnl]cy NC) N()

vehicle weigh L N() NV

1

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Claas name : traffic system Report page : 1 Overall page : 129

Name subclass of Superclass of
--------------------------------------------------------------------------------

tlaffic system component system

Description
--------------------------------------------------------------------------------

An ordered set of Lraffic secLions

Class parameter
--------------------------

Abstract
Unique fields
Unique operat ions
Primary key impl .
Candidate keys
Indexes
Primary key

Value Inherit
------------------------------------------------------

NO system
Yw
Yr?s

system
system
system
system

Cl
u)

I



F Otfr module : fits6mod
m Cldss name : trail
o

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 130

Name Subclass of Superclass of
. . . . . . . . . . . . . . . . . . . . . .

trail transport link

Descript ion
--------------------------------------------------------------------------------

A marked or established path used by pedestrians, bicycles or horses,
especial ly through forests or oLher recreational areas.

Class parameter
----------------------

Abs Lract
Unique fields
Unique operations
Primary key impl .
Candidate keys
Indexes
primary key

Value Inherit
-----------------------------------------------------

NO system
YES
YEs

system
system
system
system

I i

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : trail system Report page : 1 Overall page : 131

Name Subclass of Superclass of
--------------------------------------------------------------------------------

trail system transport system

Descript ion
--------------------------------------------------------------------------------

An ordered set of trails.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract NO system
Unique fields YES
Unique operations YES
Primary key imp] . system
Candidate keys system
Indexes system
Primary key system

( {



I I I } I

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : TRAMMSevent Report page : 1 Overall page : 132

Name Subclass of Superclass of.
--------------------------------------------------------------------------------

TRAMMSevent planning event determine traffic state event
determine bridge state event
determine pavement state event
determine roadway state event
determine safety state event

Description
--------------------------------------------------------------------------------

An activity that is part 0[ the TransporLat. io!l MrIdcl 1 i nq irII(l Moni Lor
111111I IIoj-4rr!l~~~rrm.

Clnso paromoter Vir 1ttr? lflllr!ri L
. . . . . . . . . . . . . . .

Ahsl.ract YES
Unique fleldrr YES
[JIIiquo oper-fil. Ions Y1’3
Pr’lmary key impl , f?yfll 0111
(’nllrl I(ln Lo kr?yn nynl Pm

I Ildrlxofl !lyn Lrvn
W imnry key sy13Lwn

w

. . . . . . . .

I

OMT modu 1e : fits6mod
Class name : tran9it route

i

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 133

I

Name Subclass of Superclass of
--------------------------------------------------------------------------------

transit route traversal

Description
--------------------------------------------------------------------------------

A designated, specified path to which a transit vehicle is assigned.

Class parameter
--------------------

Abstract
Unique fjelds
(Itli(plo (,~]~rnl. Ionn
III Imnly kr,y IIIIIJI ,

(!<III(lidnt c k(:yf!
1rl(lr?xr!s

PI inmry kcy

Value Inherit
---------------------------------------------------------

NO system
YEs
YR!:

nyn I.;m
synl. om
system
8ys Lcm

P
m
w



P OMT modu I e : fits6mod
0 c]~s~ n~me :
N

transit slop
Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 134

Ikime Subclass of Superclass of
--------------------------------------------------------------------------------

transit stop traversal reference point

Description
--------------------------------------------------------------------------------

An area where passengers wait for, board, alight and transfer between transit
units. It is indicated by distinctive signs or pavement and curb markings.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract NO system
Unique fields YEs
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primaty key systefn

Attribute Domain Default value ClassReq.
------------------------------------ -------------------------------------- ------

time point NO NO

I

OMT modu ] e : fits6mod
Class name : transport link

Name Subclass of
------------------------------

transport link section

Description
-----------------------------------

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 135

Superclass of

continuous flow facili Ly
waterway
bikeway
trail
pedest rianway
railway
busway
highway

.

A transport link is and historical, exisitng or anticipated travelway used to
transport passengers or goods.
The direction of the links establishes the primary direction in which the
traversal is said to ‘run. “

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract YES
Unique fields YES
Unique operations YES
Primary key impl . system
Candidate keys system
Indexes system
I)r i redry kcy system

ALLriLruLe Domain I)cfault value cl&Iss Re(].
--------------------------------------------------------------------------------

units No No
weight NO NO

Relal. irrn Mu] L]plir!i Ly Re)d Led Lo Comment 9
. . . . . . . . . . . .. . . . . . . . ----- . . . . . . . . . . . . . . . . . . . . . ------------ .. . . .. . ------- . . . .

I t 1)!11

1.0
Lrans[)or L

Lrdr)sl)ort
Lr(lnslx>rL

1.1UVUIULI1

1 ... [ I UIltll][)r 1, 110(IU
]., LL. tIIItJIIOI L IIudu

inkl * - 1 LrdrlspOL-L syiJtem

sys Lem
inkl * - * traversal A l.raver~al it) UII

UI’[{U1Ud 011({

di )ecLed [ “Iwdd
to tail”) sequence

of transpor L
1 i !Iks t)clong illg LO

the same

transportation
system. Multiple
traversals may use

Llie same
I .-.v,-~a~t -Lion

( I



OMT modu 1e : fits6mod
Class name : transport 1ink

cxprrionco

} I I

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 136

Name. Sul)class 0{
-------------------- ---------- .. -- . . . . ..--- .—-----

1 IrrIIm)OIl I It]k nx~,ol!Otl(,r
Cxpericnco

Iwflcr’ Ipt.I [111
------------------------------------- --------- .

Clnnrr pirrrmo( Pr
.. . . .. . . . ..- ., ...,----- .. . . .

AlxrLrirct
Uniqus fields
Unique operations
Primary key impl,
Candidate keys
Indexes
Primary key

Vrrlllr?
. . . .

N()

YES
YES

Superclass of

------------- --------- -------- . . . .

I i Ilk [lWMII(l

----------------------- . . . . . . . ..-

1IIheri t
. . . . . . . . . . . . . . . . . . . . . .

rryn Lcm

system
system
system
system

[ 1

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : transport node Report page : 1 Overall page : 137

Name Subclass of Supcrclarrs of
------------------------------------------------------- .,------------------------
1-ransport node site terminal

.juncl ion
cunl. omcr ~1i(.rr

Il(,ncl 11)1if)!]
----------- -----------------------------------------------------------------------

A LransporL node is a Dlace where travel originates (or ends) or a facility
al lowing for a chrrnge in transportation mode or travel route.

(:lnnn I)nrnnrol r!r
---------------- -- . . . .
AbstracL
Unique fields
Ur)ique operations
Primary key impl.
Candidate keys
Indexes
Primary kr?y

Vnltlc Tnhnr I1.

Y1!s
YEs
YES

system
system
system
system

Relation Multiplicity Related to Cormrrents
--------------------------------------------------------------------------------

from l_* transport 1 ink
is located on 1-* anchor sect ion
to 1-. transport link



p OMI”modu 1 e :
m

f i ts6mod
~ Class ndmc : transport node

experience

Modu1e mod i f i cd : Wcsl Mar 29 09:28:22 1995
I{eport page : 1 Overall 1 page : 138

OMT MO(IU1e : fiLs6mod Modu1e mod i f i ed : Wed Ma
Class nwne : LrtulsporL sys Lwr Rel~OrL page : 1 overal

flame Subclass of Superclass 0[

transport node experience node demand
experience

Description

Class parameter
----------------------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primaty key

Value Inherit
-------------- -------- .--. ----- —--. ---- ——_-__. __ —_________

Wo syrrtern
YES
YES

system
system
system
system

/ f ( ( (

29 09:28:22 1995
page : 139

Nirme Subclass of Superclass of

transport system transportation system highway system
water transport eystem
rail system
continuous flow system
public transportation system
trail system
pedestri”]l system
intetmodal system
bikeway system

Description
--------------------------------------------------------------------------------

A transport sysLern is an ordered collection of transportation components
serving a transpor La Lion function in support of transportation objectives
(i. e., a FITS).
These systems can be single mode leg. , highway systems), multi-modal (eg. ,
public transportation buses + light rail) or intermodal (eg. , freight or
passenger based).
The de faul L transport system consists of all transportation choices within a
predetermined region.

Class parameter
-----------------

Abstract
Unique fields
Unique operation
Primary key impl
Candidate keys
Indexes
Primary key

___

,s

.-
Value Inherit

______________________________ ---------------------------

YES
YES
YES

system
system
system
system

Relation Mu] Liplicity Related to Comments
--------------------- ----- ---------------------------- ---------------------------

is assigned to ● -1 travel demand
is indexed by *_l traversal
is served by *-1 planning area
is set. for * -1 objec Live
l-ransporL Iinkll * - 1 Lrant!port link

LriJnspoc L sys Lem

I I
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I Itlk

Name Subclass of Superclass of
--------------------------------------------------------------------------------

Lr anrrpcrr L rryrit.rw annwlb] Y
link

Description
--------------------------------------------------------------------------------

An object responsible for maintaing the assemblies of transport systems and
tbei~ links .-

Clarrs parameter Value
------------------------------------- .

Abstract NO
Unique fields YES
Unique operations YES
Primary key impl,
Candidate keys
Indexes
Primary key

Inheri L
------------------ ..-.. -.. ---. —----------- ----

system

system
system
System
system

) I I

OMr MO(IU1e : f i 1.fr6mrxl MrxlIIlr! nrndifiarl : Wed Mor 29 09:28:22 1995
Clasn name : 1.r ar)sporl, systcm Rrpo r 1 pi]gc : 1 Overall paqe : 141

n(](le

Name Subclase 0[ Superclass of
--------------------------------------------------------------------------------

Ltrrllsport syslcm as9cmbly
node

Description
--------------------------------------------------------------------------------

Class parameter
----------------------

Abs Lrac L
Uniclue fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
--------------------------------------------------------- .

N() sys Lcm
YEs
YES

system
system
system
system



W (M’ modu I c : f i Ls 6mod

~ (:1 ,Iss rrdme : Lranspor Lat-iorl
m aLLachmerrt

M,lllr]e morfi I ied : Wed Mdr 29 09:20:22 1995
lhl)(>rL pdge : 1 Overall ptigc : 142

1)s11110 :;111){;1 aall of :itlputl, l[llls 1)1

. . . . . . . . . . . . . . . .. . . . . ---------- . . . . . . .. . . .. . . . . . . . . . .

LtLIl!:;pol I dt iOl) &riLe [ rn nc!lvicr? cen Ler
iI1. L(I(!hHIull L

t dl lrrnid cro~u ir)q
fix Lure
ulr qoal iLy lt0L9p0L
S, I OLy hOLSpOL

Lrdversa] reference poin L

highway Lrdffic counter

~escription
. . . . . . ..- . . . . . .. —--------------------------- --------------------------------------------

A site of interesL or facili Ly associated wiLh a transportation system that is
not an element of a system.

Class parameter
- . . . . . . . . ---- —- . --- —------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary “key

( [

Value Inherit
_—________ .-. ..--- . . . ..- —--. .--. . --- —-----------------

YES
YES
YES

system
system
system
system

( ( (

f)Mil morfu1e : t iLs6mod Morfulc modi f ierf : Wed Mar 29 09:28:22 1995
Clarr LI ntlme : Lrantrportat. i l{eporL page : 1 Overall piige : 143

complex

Lrantrpol Lut ion
complex

Iloticr ilk Ion
------- .-------------- .------- ------------------ -----------------------------------

A CO1lect ion of i nterconr)ected Lriansporta Lion components, Complexetr ate used
to manage gl(,:l. , of component-s i .e, act as “COnLdinel S, “
They are the primary mechanism tor determining multi-component performance.
e.9. , Pavement sections may collaborate with the traffic section complex

Class parameter Value
_________________________________________________ .

Abstract NO
Unique fields YES
Unique operations YES
Primary key impl.
Candidate keys
Indexes
Primary key

Irr}lerit
----- ----------- ----------

system

system
eystem
system
system

Relation Multiplicity Related to Comments
.___ --_- ___---- _._-- _____ -_. _-. --__ ---- _-__ --__ -_____ ---- _-___ -_-______ -_--L____

collaborates with I_* transportation
omplex

collaborates with I_* transportation
complex

is a collection of *..I transportat
component

transportation *_l transportat
complexf4 system
transportation
sys Lem

I { (

on

on

I
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OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Clase name : transportation Report page : 1 Overall page : 144

component

Name Subclass of Superclass of
-------------------------------------------------------------------------- ------

transportation state site
component

sect ion

Description
---------------------------------------------------- s ------------ .

An object regarded as part of a transportation system.

Class parameter Value Inherit
----------------------------------------------------------------- .

Abstract YES
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system

Attribute Domain Default value

------ .

------ .

ClassReq.

--

--

--------------------------------------------------------------------------------
name NO NO

Relation Multiplicity Related to Comments
--------------------------------------------------------------------------------

alters I_* experience
component 1 1-1 linear topology
component 2 1-1 linear topology
is a collection of ● _l transportation

complex

I

OMr module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : transportation Report page : 1 Overall page : 145

e 1ement

Name Subclass of Superclass of
--------------------------------------------------------------------------------

transportation section traffic section
element

pavement
roadway
structure
safety section

Description
--------------------------------------------------------------------------------

Any transportation related object that affects or monitbrs the availability,
quality or performance of transportation functions or services,

Class parameter Value Tnherit
--------------------------------------------------------------------------------

Abstract YES
Unique fields YEs
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system



& (JNT IIIOdUle : fiLs6mod Module modified : Wed Mar 29 09:28:22 1995
m ~las~ ,)~m~ :
m

transportation Repor L page : 1 Overall page : 146
system

Name Subclass of Superclass of

transportation state component system
system

t.rtinspor L SVSLK!III

L)escripLion
. . . . . . ------------------------------- -------------------------------------------

An ordctcri set. of LranspOr LaLi On componr!nte.

(’ld:iir p,ll~UmrLr)r V(rlu(! Irll)ur il.
. . . . . . . . ..- . --- . ------------- ---------- . . . . . . . . . ------------ .

Alw Lrac L Yt:s
[Jrlique fields Yh:s
IJliique opera Lions YES
Primary key impl. sys Lem
Candida Le keys sys Lem
1ndrxes sys Lem
Plirnary key sys Lem

Attribute Domain Default value ClassReq,
--------------------------------------------------------------------------------

name NO NO

Relation

defines a
transportation
system network

contains
is composed of

is composed of

transportation
complex#
transportation
system

Mu]tiplici Ly Related Lo Cormrrents
--------------- -------------------------------------------------

1-. neLwork topology

*_] experience
I_* transportation

system
1-* transportation

system
*-1 transportation

complex

I ( (

OMT module ; fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : transportation Report page : 1 Overall page : 147

system experience

Name Subclass of Superclass of
--------------------------------------------------------------------------------

transpOrLation experience system demand
system
rrxpet icnce

Description
------------------------------------------------------------------------- -------

A expel -ience LhdL al Lr!rr3 Lhe sta Le of a Lrat\spoILation sys Lcm.

CICItru p{]ronw Let’ vu I tll’! Ir)hori L
. . . . . .,, .-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - ., ------------- ---- . . . .._-

At)s Lrac L YEs
Unique fields YES
Lh!ique opera l.ions YES
Primary key impl.
Candida Le keys
Indexes
Primary key

system
system
sys Lem
system

I { ( { [ ( [
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zone

Name Subclass of Superclass of
-.------------------ ____________________________________________________________

travel analysis planning area
zone

Description
-.---.-------------- ------------------------------------------------------------

A division of a study area used for travel demand analysis purposes. A
planning region is divided into zones, the number and size of which depend on
land uses in the area, transportation access, census boundaries and political
boundaries.
Zone boundaries are defined so that land uses and activities are homogeneous,
to the extent practicable. Travel analysis zones may be coincident with
census blocks.

Class parameter
-------------------- ------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
-----

No system
Yl?s
YEs

system
system
system
syslem

Attribute Oomai n Oefau]t value ClassReq.
----------------------------

mnp1oymcn t
land use
POPU1OL1rrn

Kelrlt Ion Mul Lipl
------- -------------- . . . . . .

travel analysi Q 1-*
zone#planninq area

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------- ---- -_----
lJO m
N() N()
NO NO

city Related Lo Comments
. . . . . . . . . . . . . . ..- ------------------------ ------------

plannjrlg alea

) I I I

ot4T module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : travel demand Report page : 1 Overall page : 149

Name Subclass of Superclass of
________________________________________________________________________ --------

travel demand state

Description
--------------------------------------------------------------------------------

The actual or latent movement of people or freight between two points for a
specific purpose. Each trip (or aggregation of trips is characterized by mode

choice,

Class parameter
--------------------------

Abstract
Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes
Primary key

Value Inherit
------------------------------------------------------

No system
YES
YES

system
sys Lem
system
system

Relation Multiplicity Related to Conmrents
--------------------------------------------------------------------------------

is assigned LO *- 1 transport system



Owr module : fits6mod
z Class name : traversal
o

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 150

il. une subclass of Superclass of
....--_-_--_---_-

transi( Lou Le

highway route

freight distribution route

.-

Lravorsdl

l)escl- i pt ion
--------------- -------------------------------------------------------------------

The geographical rouLe, path or course designated fOr travel Or fOllowed by a
v.l!;cle or traveler.
Tlavetsals also may be names of dcsiglkLLed
system.
Examples include mainline routes, business
~~,enic, hazmat.

Clas:; pal-ametcr Vdll)e

paLhs tl)lul!gh a transportation

route~, spurs, courl Ly routes,

Inherit
------- ... . . . . . . . . . . . -------

Ahsl. rac L
unique fields
(Jni(]!lc! op(?rdl ionfl
I’!imory key impl.
(,, !i date keys
Irldexes
Primary key

w tiyti L(!m
Y1,:5
YEs

sys(. em
sys Lem
sys Lem
system

ALt rihu(. c I)omti~n Ocfaul L value Class Req.
. . ---- . . . . . . . . . . . ..- ---------- ------ ------- ------- . . . ...- ------ --------- ----- ---------

traversal metric No No

Relation Multiplicity Related to Comments
.-. - . . ..--. —--------

is indexed by *_ 1 transport. system
linear referencestl 1-* linear references

traversal
transport liokt , * - *

traversal

traversal reference 1 - 1
point lltraversal

I I { I

Lransport link A traversal is an
ordered and
directed ( ‘head
to tail”) sequence

of transport
links belonging to

the same
transportation
system. Mul Liple
traversals may use

the same
transportation
links.

] .sversal reference
point

[ ( {

OMT module : fits6mod
Class name : traversal li:

Module modified : Wed Mar 29 09:28:22 1995
ReporL page : 1 Overall page : 151

Name Subclass of Superclass of
---------------------------------------------------------------------- ---

Llaversal link assembly

Descript ion
---------------------------------------------------------- --------------

An II iect responsible for maintaining the history of traversal and link
assemblies.

Class param,,l
-----” ------- -----

Abstract
Unique fields
[Jnique opera tionrr
!?rim~ry key impl.
Candidate keys
1nrfcxes
I)rim,]ry key

I [

Value Inherit
-----------------------------------------------------------

NO
‘iEs

system .

Y&s
system
syst,em
HyrILc!m
Bys Lem

I I { [ [ I
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0141’ module : fiLs6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : trn service center Report page : 1 Overall page : 154

I

Name Subclass of Superclass of
--------------------------------------------------------------------------------

trn service transportation attachment
cent er

Description
--------------------------------------------------------------------------------

The area and service used to enhance, regulate or respond to transportation.
Examples include traffic control cenLers, police and other dispatch centers,
weigh-in-motion sites, toll plazas, tourist rest areas.

Class parameter
---------------------- .

Abs Lract
Unique fields
Unique operations
Primary key imp].
Candidate keys
Indexes
Primary key

Value Inherit
------------------------------------------------------

YES
‘iES
YES

system
system
system
system

1 I I I

OMT module : f its6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : tunnel Report page : 1 Overall page : 155

Name Subclass of Superclass of
--------------------------------------------------------------------------------

tunnel structure

Description
--------------------------------- --------------------------------------------

An enclosed passageway through or under an obstruction such as a city, river,
mountain, or harbor.

Class parameter Value Inherit
--------------------------------------------------------------------------------

Abstract YES
Unique fielde YES
Unique operations YES
Primary key impl.
Candidate keys
Indexes
Primary key

system
system
system
system



% oMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

< Class name :
w

traversal reference Report page : 1 Overall page : 152
point

Name Subclass of Superclass of
____________________________________________________________________________

traversal transportation attachment transit stop
reference point

reference post
street address

--

Description
--------------------------------------------------------------------------------

A point on a traversal that can be cagily identified an(l whose identity and
location are known.

Class parameter Value
------------------------------ --------

Abstract NO
Unique fields YES
Unique operations YES
Primary key imp].
Candiddte keys
Indexes
Primary key

ALt.ribu Le Domain

(1<118(:! 11)11o11

Rc!ltlt ion Mu ILiplic!i LY
--------------------- ---------------- . .

is referenced by 1-*

traversal reference 1 - 1

point ltraversal

I I ( I

Inherit
.------------------- ..------ .---- .--. —..

system

Syst (!M
eysl em

system

sys Lem

l)ofau]L vill(lc Cla Gsllc(l.
. . . . . . . . . . . . . . . . . . . . . . .

14() N( )

I{l!IUI [![! 10 [’ommefll f]
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

llnear references
Lraversal

f [ (

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Clase name : TREADS event Report page : 1 Overall page : 153

Name Subclass of Superclass of
________________________________________________________________________________

TREADS event planning event

Description

An activity that is part of the Treatment Development Business System.

Class parameter
_-_-- _—_-__-_-___ —----

Abstract

Unique fields
Unique operation
Primary key impl.
Candidate keys
Indexes
Primary key

I

Value Inherit
----------------------------------------------------------

YES
YES
YES

system
system
system
system

I [ ( [
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Owr module : f its6~od Module modified : Wed Mar 29 09:28:22 1995
Class name : water transport Report page : 1 Overall page : 156

system

1

Name Subclass of Superclass of
-------------------- ------------------------------------------------------------

water transport transport system
system

I)cscriptlon
-------------------- ---------------------------- -

An ordered set of marine transport components.

Claso parameter Value
.,. ..- . . . . . . . . . . . . . .

AIMI III(QI N( )

Ihllql]o Il(!l(ln v K!;

Ilniqur! rrpctaLionH Y 1:s

Primary kcy imp] .

Cnn(lidOL(? kcyfl

1 Ild(?xl?$l

Primary key

------------------ . ---------------

Inherit

Ilytll 1,111

rly$ll.r’m

flynl (! III

UY91 cm

system

I I I ) ) I I I

VNT module : Ci ts6mod Nodule modified : Wed Mar 29 09:28:22 1995
Class name : waterway Report page : 1 Overall page : 157

Name Subclass of Superclass of
------------------------------------------------------------------------------- -

waterway transport link

Description
------------------- --------------------------------------------------------------

A navigable waker course, Inclu(lill!j r.mIalr I, used for Lhc l.r?uwrport of PPOPIC or

goods .

Class parameLer
-------------------------

Alml rn[. t

111111111(! I 11~11111

Illll(lllr! (>lll$l[lt 1011!1

PI inmry k(.y impl.

(:~lndi(lat. c keys

1 Ildcx(?:l

i’~ imary kry

Value Inherit
-------------------------------------------------------

N( 1 flyltl.mll

Y1.:!:

yl(!:

nysl r!m

syst cm

oyst. cm

sysLem
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